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HOW TO USE 


Locate your area of interest on 
1 the ‘‘Index to Map Sheets'' (the 
° last page of this publication). 


DER TO MAP anORTs 


2 Note the number of the map 
. sheet and turn to that sheet. 


Locate your area of interest 
3 * on the map sheet. 


List the map unit symbols 
4. that are in your area. 


THIS SOIL SURVEY 


Turn to ‘‘Index to Soil Map Units” 
5 . which lists the name of each map unit and the 
page where that map unit is described. 


See ''Summary of Tables'' (following the 
6. Contents) for location of additional data 
on a specific soil use. 
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Consult ''Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 é agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 


———_ ЕН ስ С ጋ፡፡፡፡፡፡፡ገ 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1973 to 1976. 
Soil names and descriptions were approved in 1976. Uniess otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1976. This survey was made cooperatively by the Soil Conservation Service, 
the Yuma Soil Conservation District, the Yuma County Soil Conservation 
District, and the Colorado Agricultural Experiment Station. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover: On the nearly level plains of Yuma County, farmstead windbreaks help 
to protect farm buildings from wind and drifting snow. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Yuma County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers,. 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
8015 are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


ር ኣጪሟኋሕ АА 


Robert О. Halstead 
State Conservationist 
Soil Conservation Service 
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YUMA COUNTY is on the high plains in northeastern 
Colorado. Wray, the county seat, is in the eastern part of 
the county. It has a population of 2,100. Yuma, the other 
main municipality, is in the western part of the county 
and has a population of 3,200. Yuma County is about 40 
miles wide and 60 miles long, and the total area is 
1,525,120 acres. The climate is mild, and the average 
annual precipitation is 17 inches. The average growing 
season is 143 days. The nearly level hardlands in the 
northwestern, southern, and southeastern parts of the 
county are separated by gently rolling to undulating 
sandhills. The elevation ranges from 3,500 feet on the 
flood plain of the Republican River in the southeastern 
part of the county to about 4,150 feet in the 
northwestern corner. 

The land is drained mainly by the North and South 
Forks of the Republican River and by the Arikaree River. 
Bonnie Reservoir, in the southeastern part of the county, 
is about 2,000 acres in size and is a major recreation 
area. 

The economy of Yuma County is based on farming 
and ranching. In recent years, irrigation has greatly 
influenced the economy. Ground water is used for 
irrigation and is applied by center-pivot sprinklers and 
field ditches. About 40 percent of the acreage in the 
county is used for nonirrigated and irrigated cropland, 
meadow, and pasture. Corn, sugar beets, alfalfa, and 
dry-shelled beans are the major irrigated crops. Winter 
wheat and grain sorghum are the major nonirrigated 
crops. The rest of the acreage, about 60 percent, is used 
mainly for grazing. 

The industry in Yuma County also is based on farming 


and ranching. Grain elevators and feed mills store and 
process agricultural products. Several companies in the 
county supply systems for irrigation. 

The Chicago, Burlington, and Quincy Railroad passes 
through Yuma and Wray. Major highways in the county 
are U.S. 34, 36, and 385 and Colorado 59. 


general nature of the county 


This section provides general information about the 
climate; physiography, relief, and drainage; history and 
development, and natural resources of Yuma County. 


climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Yuma, Wray, and 
Bonny Lake in the period 1951 to 1974. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on the length of 
the growing season. 

In winter, the average temperature is 30 degrees F, 
and the average daily minimum temperature is 16 
degrees. The lowest temperature on record, which 
occurred at Yuma on December 6, 1972, is -29 degrees. 
In summer, the average temperature is 73 degrees, and 
the average daily maximum temperature is 88 degrees. 
The highest recorded temperature, which occurred at 
Wray on July 11, 1954, is 112 degrees. 


Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule sìngle or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is about 16 inches. Of 
this, 13 inches, or 80 percent, usually falls in April 
through September, which includes the growing season 
for most crops. In 2 years out of 10, the rainfall in April 
through September is less than 10 inches. The heaviest 
1-day rainfall during the period of record was 3.8 inches 
at Wray on July 19, 1973. Thunderstorms occur on about 
49 days each year, and most occur in summer. 

The average seasonal snowfall is 31 inches. At Wray, 
the greatest snow depth at any one time during the 
period of record was 35 inches. At Yuma, it was 15 
inches. At least 1 inch of snow is on the ground on 8 to 
15 days. 

The average relative humidity in midafternoon is about 
40 percent. Humidity is higher at night. The average 
humidity at dawn is about 79 percent in summer and 61 
percent in winter. The sun shines 70 percent of the time 
possible in summer and 65 percent in winter. Winds are 
from the south-southeast. The average windspeed is 
highest, 14.6 miles per hour, in April. 


physiography, relief, and drainage 


Yuma County is in the High Plains Section of the 
Great Plains Province on the broad, irregular plain that 
slopes from the Rocky Mountains eastward to the 
Mississippi Valley (8). 

The soils in Yuma County formed in four principal 
physiographic areas: (1) upland areas underlain by the 
Ogallala Formation, (2) upland areas underlain by loess, 
(3) upland dune sand areas, and (4) valley areas. 

Upland areas underlain by the Ogallala Formation are 
the areas of nearly level plains in the northeastern and 
southwestern parts of Yuma County. In these areas, the 
Ogallala Formation is at or near the surface and 
commonly is capped with loess that is a few inches to a 
few feet thìck. Platner soils are the most common soils 
in these areas. Canyon soils are an example of the soils 
in these areas that have little or no loess overlying 
bedrock. Richfield soils are an example of soils that 
have a loess cap several feet thick. 

The landscape in these areas is dotted with undrained 
depressions that range from less than an acre to as 
much as 30 acres in size. Most of these depressions are 
less than 7 acres in size and are 15 to 40 feet deep (8). 
The small hills and rounded knolls in these upland areas 
are erosional remnants of the mortar beds that cap the 
Ogallala Formation. Canyon, Dioxice, and Iliff soils are 
on these hills and knolls. Surface drainage is provided by 
intermittent streams that flow generally eastward and 
terminate in the sandhills. 


Soil survey 


Upland areas underlain by loess commonly known as 
the Sanborn Formation are the areas of nearly level 
tablelands in the southeastern part of the county. The 
loess in these areas is as much as 85 feet thick (8). The 
surface of the tablelands is dotted with depressions that 
are similar to those in the upland areas underlain by the 
Ogallala Formation. The peripheral areas of the 
tablelands have been deeply dissected by erosion and 
are characterized by rugged ravines and bare, nearly 
vertical cliffs. Kuma and Keith soils are on'the nearly 
level part of the tablelands. Colby soils are on the 
dissected slopes in the peripheral areas. Surface 
drainage is provided by the dendritic gullies and 
drainageways that lead to the Republican and Arikaree 
Rivers, which flow eastward. The total relief between the 
Republican River and the tablelands at Idalia is about 
400 feet. 

The upland dune sand areas ate characterized by two 
distinct types of dunes. The first type of dune is 
northwest-trending and generaily overlies the Ogallala 
Formation. Dunes of this type are in the northeastern 
part of the county. Topographically, these dunes range 
from a series of low hills that have relatively flat crests 
separated by saddles to irregular sandhills that have a 
maximum local relief of about 170 feet. The areas of this 
kind of dune characteristically have interior drainage. At 
times, the water table rises above the land surface and 
forms lakes in some of the flat interdune areas (8). 

The second type of dune overlies the Sanborn 
Formation. Dunes of this type are in the south-central 
part of the county extending to the Arikaree River. They 
consist of particles that grade imperceptibly from the silt 
of the underlying loess to the sand that characterizes 
dunes of the first type. 

Valent soils are the main soils in the upland dune sand 
areas. 

The valley areas are in the east-central and 
southeastern parts of Yuma County along the 
Republican and Arikaree Rivers and their tributaries. The 
soils in these areas formed on flood plains. They include 
the somewhat excessively drained Bankard soils, the 
well drained Glenberg and Haverson soils, and the 
poorly drained Las Animas and Platte soils. 

The Ogallala Formation is exposed as bluffs along the 
south side of the North Fork of the Republican River at 
Wray. It is composed of beds of silt, sand, gravel, 
caliche, and clay. The gravel and sand in the Ogallala 
Formation are concentrated mainly in winding narrow 
bands that extend eastward or southeastward. These 
bands represent former channels of the shifting streams 
that deposited the Ogallala Formation (8). 

Pierre Shale, which underlies the Ogallala Formation, is 
exposed on the dissected side slopes of the valleys. 
Pierre Shale is the parent material of Razor and Midway 
soils. 


Yuma County, Colorado 


history and development 


The area that is now Yuma County is part of the land 
acguired by the United States through the Louisiana 
Purchase. The northern half of this area, originally part of 
Washington County, was organized in 1889 with Yuma 
as the county seat. In 1903, the southern half was 
annexed from Arapahoe County, and the county seat 
was moved to Wray. 

Large cattle companies were the first to make use of 
the land in Yuma County. After the passage of the 
Homestead Act in 1900, land was acquired by 
homesteaders, who began using it for crops. 

As more homesteaders arrived, small communities 
developed throughout the county. Many of these 
communities disappeared as travel became easier due to 
mechanization, and only the towns in a central location 
or along the railroad remained. Wray and Yuma are now 
the major trade centers in Yuma County. 

In the 1940's, during the war years, high crop prices 
stimulated farmers to convert grassland to dryland farms. 
However, the cyclical nature of drought revealed that not 
all this land was suitable for farming, and many farms 
failed. 

In the past decade, the ground water resources in 
Yuma County have been developed for use in irrigation, 
and more and more land in the county is being 
converted to irrigation management. According to the 
Yuma County Abstract of Assessment, 9,981 acres was 
under irrigation in 1966, 110,643 acres in 1971, and 
185,158 acres in 1976. These figures do not include 
meadows and irrigated pastures, which totalled 17,089 
acres in 1976. In 1976, 387,372 acres was used as 
nonirrigated cropland, and 855,975 acres was used as 
grazing land. 

According to the 1976 Colorado Agricultural Statistics, 
133,000 acres was used for winter wheat in 1974, 
114,000 acres for corn grown for grain, 72,000 acres for 
alfalfa, 17,500 acres for grain sorghum, 11,000 acres for 
sugar beets, 7,300 acres for corn for silage, and 4,000 
acres for dry-shelled beans. 

The livestock industry has remained somewhat 
constant in the last decade. The estimated number of 
cattle and calves was 139,500 in 1971 and 159,000 in 
1974. Cattle on feed numbered 30,500 in 1971 and 
29,000 in 1974. The number of milk cows was 2,600 in 
1971 and 2,000 in 1972. The number of hogs decreased 
significantly from 15,000 in 1971 to 1,800 in 1974. 


natural resources 


The main natural resources in Yuma County are the 
soils, underground water, and wildlife. The gravel 
deposits in the county are not considered a major natural 
resource because the gravel is not of good guality and 
the demand for gravel is low. 

The underground water is in gravel layers of the 
Ogallala Formation, which underlies most of the county. 


The thickness of the gravel layer determines the guantity 
of water that a well can produce. In the past, settlers 
used the underground water for livestock. In the 1960's, 
underground water began to be widely used for irrigation. 
Today, there are about 1,500 irrigation wells in the 
county. The wells are 50 to 250 feet deep to the static 
water table. The maximum depth to the underlying shale 
is about 450 feet. The average production for the wells 
in Yuma County is about 800 gallons of water per 
minute. 

The soils are the most important natural resource in 
Yuma County. Many soils in the county are well suited to 
irrigation. Soils are used for irrigated and nonirrigated 
crops and for grasses that are used for grazing livestock. 

In addition, the soils support vegetation that provides 
habitat for a variety of openland and rangeland wildlife. 
Pheasant, guail, and sagehen are among the small game 
wildlife species in Yuma County. The big game animals 
include mule deer, white-tailed deer, and pronghorn 
antelope. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units” and “Detailed soil map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 


management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 


other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 
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The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unigue natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
8015. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 


soil descriptions 


1. Ascalon-Haxtun-Platner 


Nearly level to undulating, deep, well drained loamy 
sands, sandy loams, and loams; on smooth plains 


These soils formed in wind-reworked or loess-capped 
alluvium of the Ogallala Formation. This map unit makes 
up 17 percent of the survey area. It consists of about 30 
percent Ascalon soils, 30 percent Haxtun soils, 20 
percent Platner soils, and 20 percent minor soils. 

Ascalon soils have a surface layer of loamy sand, 
sandy loam, or fine sandy loam and a subsoil of sandy 
clay loam. The substratum is fine sandy loam and is 
coarser with increasing depth. These soils are nearly 
level to very gently undulating and are on generally 
convex plains. 

Haxtun soils have a surface layer of loamy sand or 
sandy loam and a buried subsoil of sandy clay loam. The 
substratum is sandy loam. These soils are in swalelike 
areas on plains. 

Platner soils have a surface layer of loam or sandy 
loam and a subsoil of clay loam. The substratum is 
gravelly sand. These soils are nearly level and are on 
plains. 

The minor soils include the Albinas, Richfield, Iliff, 
Canyon, Rago, and Paoli soils. Albinas and Paoli soils 
are on flood plains. Richfield, Iliff, and Canyon soils are 
on upland plains. Rago soils are the most extensive 


minor soils in this map unit. They are in swalelike areas 
and on flood plains. 

The soils making up this map unit are used mainly as 
irrigated and nonirrigated cropland. Wheat is the principal 
crop on nonirrigated cropland. Corn, sugar beets, and 
pinto beans are grown on irrigated cropland. Controlling 
soil blowing and water erosion is the major management 
problem. Stripcropping and stubble mulching help to 
minimize soil blowing and water erosion. A crop-fallow 
cropping system conserves moisture on nonirrigated 
cropland. Returning crop residue to the soil is effective in 
controlling soil blowing on irrigated and nonirrigated 
cropland. 

If a good management system is applied, these soils 
have good potential for increased crop production. They 
have good potential for use as habitat for openland 
wildlife. 


2. Kuma-Keith 


Nearly level to gently undulating, deep, well drained silt 
loams; on smooth plains 


These soils formed in loess. The map unit makes up 
13 percent of the survey area. It consists of about 50 
percent Kuma soils, 30 percent Keith soils, and 20 
percent minor soils. 

Kuma soils have a surface layer of silt loam and a 
subsoil of silty clay loam. The lower part of the subsoil is 
a buried layer of darker colored silty clay loam. The 
substratum is silt loam and loam. These soils are nearly 
level to gently undulating and are on plains. 

Keith soils have a surface layer of silt loam and a 
subsoil of silty clay loam. The substratum is silt loam. 
These soils are nearly level to gently undulating and are 
on plains. 

The minor soils include the Colby and Rago soils. 
Rago soils are in swales. Colby soils are sloping and are 
on low hills. 

The soils making up this map unit are used mainly as 
irrigated and nonirrigated cropland. Wheat is the principal 
crop on nonirrigated cropland. Corn and sugar beets are 
the principal crops on irrigated cropland. Controlling soil 
blowing and water erosion is the major management 
problem. Terraces minimize runoff, thus reducing soil 
and water losses. Stubble mulching and stripcropping 
minimize soil blowing. Returning crop residue to the soil 
and good irrigation management are effective in 
controlling soil blowing and water erosion on irrigated 
cropland. 


If a good management system is applied, these soils 
have good potential for increased crop production. They 
have good potential for use as habitat for openland 
wildlife. 


3. Valent 


Undulating to steep, deep, excessively drained sands; on 
low sandhills 


These soils formed in eolian sand. The map unit 
makes up 35 percent of the survey area. It consists of 
about 95 percent Valent soils and 5 percent minor soils. 

Valent soils have a surface layer of sand. The 
underlying material is sand. 

The minor soils include the Dailey, Dwyer, and Inavale 
soils. Dailey soils are level or nearly level and are in 
sandhill valleys. Dwyer soils are roiling and sloping and 
are on sandhills, mainly in the southern part of the 
county. Inavale soils are in sandhill valleys. 

The soils making up this map unit are used mainly for 
grazing livestock and as sprinkler-irrigated cropland. 
Corn is the main crop. Controlling soil blowing and water 
erosion is the major management problem. On 
rangeland, maintaining an adequate cover on the soil 
minimizes soil blowing. Returning crop residue to the soil 
and rotating grasses and legumes in the cropping 
system minimize soil blowing and water erosion on 
cropland. 

These soils have good potential for the production of 
native forage if sand sagebrush is controlled and other 
grazing management practices are applied. They have 
fair potential for use as habitat for rangeland wildlife if 
game management practices are applied along with 
range management. 


4. Julesburg-Haxtun-Manter 


Nearly level to undulating, deep, well drained loamy 
sands and sandy loams; on smooth plains and in 
sandhill valleys 


These soils formed in eolian sand. The map unit 
makes up 19 percent of the survey area. It consists of 
about 40 percent Julesburg soils, 30 percent Haxtun 
soils, 25 percent Manter soils, and 5 percent minor soils. 

Julesburg soils have a surface layer of loamy sand 
and a subsoil of sandy coarse loam. The substratum is 
sand. These soils are nearly level to undulating and are 
on smooth plains. 

Haxtun soils have a surface layer of loamy sand and a 
buried subsoil of sandy clay loam. The substratum is 
sandy loam. These soils are nearly level and are in 
sandhill valleys. 

Manter soils have a surface layer and subsoil of sandy 
loam or loamy sand. The substratum is sandy loam. 
These soils are nearly level to undulating and are on 
smooth plains. 

The minor soils include the Laird, Ascalon, Vona, and 
Terry soils. Ascalon, Terry, and Vona soils are nearly 
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level to sloping and are on smooth plains. Laird soils are 
nearly level and are on sandhill valleys. 

The soils making up this map unit are used mainly for 
grazing livestock and as sprinkler-irrigated cropland and 
pastureland. Corn, alfalfa, and small grains are grown on 
the irrigated cropland. Grasses adapted to the sandy 
plains are grown on the irrigated pastureland. Controlling 
soil blowing and water erosion is the major management 
problem. Proper range use minimizes soil blowing and 
water erosion. Returning crop residue to the soil, rotating 
grasses and legumes in the cropping system, 
stripcropping, and good irrigation management minimize 
soil blowing and water erosion on sprinkler-irrigated 
cropland. 

These soils have good potential for use as irrigated 
cropland if soil blowing is controlled. In nonirrigated 
areas, the potential of these soils is highest for the 
production of native grass if sand sagebrush is 
controlled and other grazing management practices are 
applied. These soils have fair potential for use as habitat 
for rangeland wildlife if game management practices are 
applied. 


5. Colby 


Gently sloping to hilly, deep, well drained silt loams; on 
low hills 


The soils in this map unit formed in loess. They make 
up 9 percent of the survey area. The map unit consists 
of about 95 percent Colby soils and 5 percent minor 
soils. 

Colby soils have a surface layer of silt loam. The 
underlying material is silt loam. 

The minor soils include the Keith, Kuma, Stoneham, 
and Canyon soils. Keith and Kuma soils are gently 
undulating and are on smooth upland plains. Stoneham 
soils are nearly level and are on high upland terraces. 
Canyon soils are nearly level to hilly and are on hills and 
ridges on uplands. 

The soils making up this map unit are used mainly for 
grazing by livestock. Controlling water erosion is the 
main management problem. Proper range use minimizes 
water erosion. 

These soils have good potential for forage production 
if good grazing management practices are applied. They 
have fair potential for use as habitat for rangeland 
wildlife if game management practices are applied along 
with grazing management. 


6. Canyon-Bayard 


Gently sloping to hilly, shallow and deep loams and fine 
sandy loams; on fans, ridges, foot slopes, hills, and 
knolls 


These soils formed in alluvium and residuum of highly 
calcareous sandstone. This map unit makes up 5 
percent of the survey area. |! consists of about 75 
percent Canyon soils, 15 percent Bayard soils, and 10 
percent minor soils. 
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Canyon soils are shallow and have a surface layer of 
loam overlying white, highly calcareous sandstone. They 
are gently sloping to hilly on knolls, hills, and ridges. 

Bayard soils are deep and have a surface layer of fine 
sandy loam overlying calcareous fine sandy loam. The 
substratum is calcareous loamy fine sand. Bayard soils 
are gently sloping and are on alluvial fans and foot 
slopes. 

The minor soils include the Razor, Kim, and Midway 
soils. Midway and Razor soils are gently sloping and are 
on ridge crests and dissected side slopes. Kim soils are 
gently sloping and are on alluvial fans. 

The soils making up this map unit are used mainly for 
grazing by livestock. Controlling soil blowing on 
rangeland is the main management problem. Proper 
range use helps to control soil blowing and water 
erosion. 

The potential of the soils is highest for forage 
production if good grazing management practices are 
applied. The potential is good for rangeland wildlife 
habitat if game management practices are applied along 
with range management. 


7. Bankard-Haverson-Las Animas 


Nearly level, deep, somewhat excessively drained, well 
drained, and poorly drained sands, loams, and fine sandy 
loams; on flood plains and secona-bottom terraces 


The soils in this map unit formed in alluvium. They 
make up 2 percent of the survey area. The map unit 
consists of about 35 percent Bankard soils, 25 percent 
Haverson soils, 20 percent Las Animas soils, and 20 
percent minor soils. 

Bankard soils are somewhat excessively drained and 
have a surface layer of sand overlying stratified sand. 
They are on flood plains and second-bottom terraces. 

Haverson soils are well drained. They have a surface 
layer of loam and a substratum of silty clay loam. They 
are nearly level and are on flood plains and second- 
bottom terraces. 

Las Animas soils are poorly drained and have a 
surface layer of fine sandy loam or loam. The substratum 
is coarse sand. These soils are nearly level and are on 
flood plains. 


The minor soils include the Paoli, Platte, and Glenberg 
soils. Paoli and Glenberg soils are nearly level and are 
on flood plains and second-bottom terraces. Platte soils 
are nearly level and are on flood plains. 

The soils making up this map unit are used mainly as 
hayland, pastureland, and irrigated cropland. Controlling 
soil blowing is the main management problem. Proper 
management of hayland and of irrigation water help to 
control soil blowing. 

The potential of the soils is highest for the production 
of forage. Forage production can be increased through 
good management of hay meadows and pasture. The 
Las Animas soils have good potential for use as habitat 
for wetland wildlife. 


broad land use considerations 


Most of the cropland in the county is in the Ascalon- 
Haxtun-Platner and Kuma-Keith map units. More than 90 
percent of the soils in these map units are used for 
crops. 

Most of the soils in the Valent, Colby, and Canyon- 
Bayard map units are used as rangeland. Less than 10 
percent of the soils in these map units are used for 
crops; most of this cropland is in the Valent map unit, 
where ground water is used for irrigation. 

Most of the soils in the Julesburg-Haxtun-Manter and 
Bankard-Haverson-Las Animas map units are used as 
rangeland. These soils are best suited to this use. 

The soils in the Ascalon-Haxtun-Platner and Kuma- 
Keith map units have the greatest potential for increased 
crop production. 

Most of the soils in Yuma County are well suited or 
fairly well suited to use as sites for houses and sanitary 
facilities. The soils in the Bankard-Haverson-Las Animas 
map unit are on flood plains and have severe limitations 
to urban uses or as sites for housing because of the 
hazards of flooding and wetness. The Canyon-Bayard 
map unit has severe limitations to these uses because 
the Canyon soil and the minor Razor and Midway soils 
are shallow to rock; in addition, the Razor and Midway 
soils have a high shrink-swell potential. 


detailed soil map units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, ìs given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, 8 soil series is divided into #ሪ/ 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Ascalon sandy loam, 3 to 5 
percent slopes, is one of several phases in the Ascalon 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. The Glenberg-Bankard complex is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 


This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits is an example. Miscellaneous areas are 
shown on the soil maps. Some that are too small to be 
shown are identified by a special symbol on the soil 
maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


1—Albinas loam. This is a deep, well drained, nearly 
level soil on flood plains and stream terraces, mainly in 
the western part of the county. It formed in recent 
alluvium that derived from mixed sources and was 
deposited by intermittent streams. 

Included in mapping are Haxtun sandy loam and Paoli 
sandy loam. The Paoli soil is in narrow strips along 
intermittent streams. The Haxtun soil is mainly on the 
flood plain of Red Willow Creek in Range 46 W. Paoli 
and Haxtun soils make up about 10 percent of this map 
unit. 

Typically, the surface layer is grayish brown loam 
about 6 inches thick. The subsoil is grayish brown clay 
loam about 25 inches thick. The substratum, to a depth 
of 60 inches or more, is pale brown, highly calcareous 
loam. In places, there is a thin stratum of sand in the 
surface layer or subsoil. In other places, the subsoil is 
loam, and lime is at a greater depth than is typical. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a moderate hazard. Very brief 
flooding can occur once or twice in a 10-year period. 

About 60 percent of the acreage of this map unit is 
cropped. About 40 percent is rangeland. The Albinas soil 
is easy to till and is well suited to all climatically adapted 
crops. Wheat and corn are the main crops on 
nonirrigated cropland. This soil is also well suited to less 
intensive uses such as pasture, hayland, and rangeland. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil tilth. Soil 
blowing can be controlled by leaving crop residue on the 
surface when the soil is not being used for crops. Soil 
tilth can be maintained by incorporating crop residue into 
the surface layer, by subsoiling once every 3 or 4 years, 
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and by minimizing tillage. This soil is suited to sprinkler 
irrigation or surface application of irrigation water. 
Because of slow intake, the water must be applied 
slowly, and enough water must be applied to moisten the 
soil fairly deep. This soil is fertile; however, high-yield 
irrigated crops can cause a nutrient deficiency. Soil tests 
should determine the amount of fertilizer needed. Liberal 
applications of phosphorus and nitrogen fertilizers are 
needed where the light-colored substratum material has 
been exposed by erosion or land leveling. The infrequent 
overflow can damage crops. In some fields, low dikes 
can be constructed to protect crops from overflow. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. Soil blowing can be controlled 
and moisture can be conserved through the use of 
stubble mulch tillage and stripcropping. Soil tilth can be 
maintained by incorporating crop residue into the soil 
and by subsoiling every 3 or 4 years to improve 
permeability. 

The potential native vegetation on this soil is 
dominantly blue grama, buffalograss, western 
wheatgrass, sedge, and green needlegrass. If the range 
is overgrazed, all these grasses, except blue grama, tend 
to decrease in number and are replaced by sand 
dropseed, ring muhly, and various forbs and annuals. 
Blue grama tends to increase if range is overgrazed. 
Deferred grazing, range fencing and seeding, developing 
stock watering facilities, and water spreading as needed 
are effective in maintaining rangeland. 

Rangeland can be seeded or cropland can be 
converted to grass using a mixture selected from the 
recommended varieties of western wheatgrass, little 
bluestem, sideoats grama, and crested, pubescent, or 
intermediate wheatgrass. The seedbed should be firm 
and as free as possible of perennial plant competition. 
The clean, firm stubble of sorghum or millet is suitable 
as a seedbed. Seeding should take place early in spring 
for best results. 

This soil has good potential for the development of 
habitat for openland wildlife such as pheasant, cottontail, 
mourning dove, and songbirds. The habitat for openland 
wildlife can be improved by planting trees and shrubs 
and by establishing undisturbed nesting cover. 
Windbreak plantings provide good cover. Food for 
wildlife can be provided by planting species such as 
Russian-olive, American plum, and honeysuckle. 

This soil generally is well suited to windbreaks and 
environmental plantings. Summer fallow a year before 
plantings, applying supplemental water during planting 
and in the early stages of growth, and continued 
cultivation to control weeds are needed to insure the 
establishment and survival of plantings. The trees that 
are best adapted and that have a good chance of 
survival are Rocky Mountain juniper, ponderosa pine, 
Siberian elm, Russian-olive, and hackberry; the shrubs 
are skunkbush sumac, lilac, Siberian peashrub, and 
American plum. 


Soil survey 


This soil is not well suited to use as sites for housing 
because of the flood hazard. 
Capability subclass llw, nonirrigated and irrigated. 


2—Ascalon loamy sand, 3 to 9 percent slopes. This 
is a deep, well drained, gently undulating to gently rolling 
soil on smooth plains. It formed in calcareous old 
alluvium. The areas are irregular in shape and range to 
40 acres in size near sandhills. 

Included in the mapped areas is Manter loamy sand, 
which makes up as much as 15 percent of the map unit. 

Typically, the surface layer is grayish brown loamy 
sand about 8 inches thick. The subsoil is grayish brown 
sandy clay loam about 21 inches thick. The substratum, 
to a depth of 37 inches, is pale brown sandy loam. 
Below that, to a depth of 60 inches or more, it is very 
pale brown, calcareous fine sandy loam. 

Permeability is moderate. The available water capacity 
is moderate. Surface runoff is medium. Water erosion is 
a moderate hazard, and soil blowing is a severe hazard. 

In most areas, this soil is in native grass. In some 
areas, it is sprinkler-irrigated cropland, and in a few 
areas, it is nonirrigated cropland. If soil blowing is 
controlled, this soil can be highly productive for corn 
under sprinkler irrigation. It can also be used for irrigated 
pasture or hay. 

The main concerns in managing irrigated cropland are 
controlling water erosion and soil blowing and 
maintaining soil fertility and the organic matter content. 
Soil blowing can be minimized by leaving crop residue on 
the surface when crops are not grown. Crops can be 
seeded directly into the crop residue, which serves as a 
protective mulch for the emerging seedlings. Grasses 
and legumes grown in rotation as much as half of the 
time help to maintain the organic matter content. 
Decomposition of organic matter in the soil has a 
stabilizing effect that helps to reduce the hazard of soil 
blowing. 

This soil is suited to sprinkler irrigation. Frequent light 
applications of water make the most efficient use of 
water and reduce erosion. On short steep slopes, gullies 
can form in the wheel path of sprinklers if irrigation is 
excessive or irrigation equipment is improperly 
maintained. Large amounts of fertilizer that adds nitrogen 
and phosphorus to the soil, applied at rates determined 
by soil tests, are needed for profitable crop yields. 

This soil is only marginally suited to nonirrigated crops. 
The main concerns in managing nonirrigated cropland 
are controlling water erosion and soil blowing and 
conserving soil moisture. The essential conservation 
practices are stripcropping at right angles to the 
prevailing wind and stubble mulch tillage. Where slopes 
are long enough to permit their use, farming on the 
contour and terracing help to reduce runoff and 
conserve water. Light applications of nitrogen fertilizer 
normally will result in larger amounts of crop residue, 
which helps to reduce soil blowing and to trap snow. A 
cropping system of row crops grown annually or 
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alternated with wheat helps to better protect the soil 
from soil blowing and washing; however, yields will be 
less. 

Cultivated fields can be converted to grass by seeding 
a mixture selected from crested, intermediate, or 
pubescent wheatgrass; sand bluestem; prairie sandreed; 
blue grama; switchgrass; indiangrass; and sideoats 
grama. The clean, firm stubble of sorghum or millet is 
suitable as a seedbed. For best results, seeding should 
take place early in spring. 

The potential native vegetation on this soil is 
dominantly prairie sandreed, blue grama, sand bluestem, 
switchgrass, and needleandthread. If the range is 
overgrazed, sand bluestem, prairie sandreed, 
switchgrass, and needleandthread will decrease, and 
sand sagebrush, sand dropseed, and bush wild 
buckwheat will increase. Optimum ground cover is 
between 35 and 45 percent. Deferred grazing, seeding, 
and sagebrush management help in maintaining range. 

Badly depleted range can be improved by seeding with 
a mixture selected from recommended varieties of sand 
bluestem, little bluestem, sideoats grama, blue grama, 
prairie sandreed, switchgrass, indiangrass, and crested, 
intermediate, or pubescent wheatgrass. The seedbed 
should be firm and as free as possible of perennial plant 
competition. 

Wildlife habitat, openland and rangeland wildlife 
habitat in particular, is an important secondary use for 
this soil. Habitat favorable for ring-necked pheasant, 
mourning dove, and many nongame species can be 
developed on cropland by establishing nesting and 
escape cover. Undisturbed nesting cover is vital for 
pheasants and needs to be established in developing 
habitat for this species, especially in areas of intensive 
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agriculture. Windbreak plantings can provide good cover. 
Russian-olive, American plum, skunkbush sumac, and 
other similar species can provide food. Rangeland 
wildlife, for example, the pronghorn antelope, can be 
assisted and encouraged by developing livestock 
watering facilities, by properly grazing livestock, and by 
range seeding where needed. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation in establishing trees and shrubs. This hazard 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be sufficiently wide to provide a safety margin of 
support for the weight of buildings. This soil ìs well suited 
to use as septic tank filter fields. 

Capability subclass IVe, nonirrigated and irrigated. 


3—Ascalon sandy loam, 3 to 5 percent slopes. This 
is a deep, well drained, gently undulating soil in areas 
between sandhills and hardlands. It formed on plains in 
calcareous old alluvium. The areas of this soil are 
irregular in shape and range to 200 acres in size. 

Included in mapping are areas of severely eroded soils 
as much as 5 acres in size. In these areas, the surface 
layer and subsoil have been blown away by wind, 
exposing the calcareous substratum material (fig. 1). 


Figure 1.—In the light-colored area in this field, water erosion, soil blowing, or land leveling has removed the surface layer and 
subsoil and exposed the light-colored substratum material. 
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Also included are small areas of Manter sandy loam on 
narrow ridges. This soil makes up no more than 10 
percent of this map unit. 

Typically, the surface layer is grayish brown sandy 
loam about 6 inches thick. The subsoil is brown sandy 
clay loam about 12 inches thick. The substratum, to a 
depth of about 44 inches, is very pale brown, calcareous 
fine sandy loam. Below that, to a depth of 60 inches or 
more, it is very pale brown, calcareous fine sand. South 
of the Arikaree River, the substratum is thinner than is 
typical and is loamy coarse sand below a depth of 34 
inches. 

This soil is easy to till. Permeability and the available 
water capacity are moderate. Surface runoff is medium. 
Water erosion is a slight hazard, and soil blowing is a 
severe hazard. 

In most areas, this soil is used for nonirrigated and 
sprinkler-irrigated crops. The nonirrigated cropland is 
used mainly for winter wheat in a crop-fallow sequence. 
Other nonirrigated crops include millet and sorghum. 
Corn is the principal irrigated crop. This soil is also well 
suited to less intensive uses such as hay, pasture, or 
native rangeland. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential conservation practices are stubble mulch 
tillage and stripcropping. Where slopes are long enough 
to permit their use, terracing and farming on the contour 
are effective in reducing runoff. Light applications of 
nitrogen fertilizer normally result in larger amounts of 
crop residue, which helps to reduce soil blowing and to 
trap snow. 

The main concerns in managing irrigated cropland are 
controlling soil blowing, which can reduce the organic 
matter content of this soil, and maintaining soil fertility. 
Soil blowing can be controlled by leaving crop residue on 
the surface when crops are not grown. Crops can be 
seeded directly into the crop residue, which serves as a 
protective mulch that can prevent damage to young 
crops by soil blowing. Grasses and legumes grown in 
rotation about one-fourth of the time help to restore 
organic matter lost by soil blowing. Decomposition of 
organic matter in the soil has a stabilizing effect that 
helps the soil resist soil blowing. 

This soil is best suited to sprinkler irrigation. Frequent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. Liberal applications 
of nitrogen and phosphorus fertilizers are needed where 
substratum material has been exposed by land leveling 
or soil blowing. 

The potential vegetation is dominantly sand bluestem, 
needleandthread, prairie sandreed, switchgrass, and blue 
grama. Overgrazing will cause sand bluestem, 
switchgrass, and needieandthread to decrease in 
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number and sand sagebrush, sand dropseed, and bush 
wild buckwheat to increase. 

Deteriorated range can be improved by seeding with a 
mixture selected from recommended varieties of sand 
bluestem, little bluestem, sideoats grama, blue grama, 
switchgrass, indiangrass, and intermediate, crested, or 
pubescent wheatgrass. The seedbed should be firm and 
as free as possible of perennial plant competition. Other 
effective range management practices include deferring 
grazing and controlling sand sagebrush. 

Cultivated fields can be converted to grass by seeding 
with a mixture selected from sand bluestem, switchgrass, 
blue grama, prairie sandreed, indiangrass, sideoats 
grama, and crested, intermediate, or pubescent 
wheatgrass. The clean, firm stubble of sorghum or millet 
is suitable as a seedbed. For best results, seeding 
should take place early in spring. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
Openland wildlife can be encouraged by planting 
windbreaks for cover and by establishing species such 
as Russian- olive, skunkbush sumac, and Siberian 
peashrub for food. Rangeland wildlife, for example, the 
pronghorn antelope, can be assisted and encouraged by 
developing livestock watering facilities, by properly 
grazing livestock, and by range seeding where needed. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation in establishing trees and shrubs. This hazard 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetative cover between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is suited to use as sites for houses, but, 
because of the somewhat low bearing strength of the 
soil, foundation footings need to be sufficiently wide to 
provide a safety margin of support for the weight of 
buildings. This soil is well suited to use as septic tank 
filter fields. 

Capability subclass llle, nonirrigated and irrigated. 


4—Ascalon sandy loam, 5 to 9 percent slopes. This 
is a deep, well drained, undulating soil. It formed on 
plains in calcareous old alluvium. 

Included in the mapped areas are small areas of 
Eckley gravelly sandy loam on ridges and small knolls. 
This soil makes up as much as 5 percent of this map 
unit. 

Typically, the surface layer is grayish brown sandy 
loam about 6 inches thick. The subsoil is grayish brown 


Yuma County, Colorado 


sandy clay loam about 12 inches thick. The substratum, 
to a depth of 60 inches, is very pale brown, calcareous 
loam and fine sandy loam. In places, the soil material 
below a depth of 40 inches is loamy sand. 

Permeability is moderate. The effective rooting depth 
is 60 inches or more. The available water capacity is 
moderate. Surface runoff is medium. Water erosion is a 
moderate hazard, and soil blowing is a severe hazard. 

About half of the acreage of this map unit is used for 
grazing and half for nonirrigated wheat or sorghum. Millet 
is grown occasionally. A common cropping seguence is 
small grains or grain sorghum alternated with fallow. 

The main concerns in managing irrigated cropland are 
controlling water erosion and soil blowing and 
maintaining soil fertility and the organic matter content. 
Soil blowing can be minimized by leaving crop residue 
standing on the surface when crops are not grown. 
Seeding directly into tiled stubble can protect emerging 
seedlings from damage by soil blowing. Grasses and 
legumes grown in rotation as much as half of the time 
help to maintain the organic matter content. 
Decomposition of organic matter in the soil has a 
stabilizing effect that helps to reduce the hazard of soil 
blowing. 

This soil is best suited to sprinkler irrigation. Freguent 
light applications of water make the most efficient use of 
water and reduce erosion. On short steep slopes, gullies 
can form in the wheel path of sprinklers if irrigation is 
excessive due to inadeguate management or improperly 
maintained irrigation eguipment. Fertilizers that add 
nitrogen and phosphorus to the soil, applied at rates 
determined by soil tests, are needed for profitable crop 
yields. 

The main concerns in managing nonirrigated cropland 
are controlling water erosion and soil blowing and 
conserving soil moisture. Essential conservation 
practices are stubble mulch tillage and stripcropping. 
Where slopes are long enough to permit their use, 
farming on the contour and terracing help to reduce 
runoff and conserve water. Light applications of nitrogen 
fertilizer normally result in larger amounts of crop residue 
which helps to reduce soil blowing and to trap snow. 

Cultivated fields can be seeded to grass using a 
mixture selected from crested, intermediate, or 
pubescent wheatgrass; sand bluestem; switchgrass; 
sideoats grama; prairie sandreed; blue grama; or 
indiangrass. The clean, firm stubble of sorghum or millet 
is suitable as a seedbed. For best results, seeding 
should take place early in spring. 

The potential native vegetation on this soil is 
dominantly sand bluestem, needleandthread, prairie 
sandreed, switchgrass, and blue grama. If the range is 
overgrazed, sand bluestem, switchgrass, blue grama, 
and needleandthread decrease in number, and sand 
sagebrush, sand dropseed, and bush wild buckwheat 
increase. Deferred grazing, seeding, and contour 
furrowing as needed help to maintain or improve range. 

Deteriorated range can be seeded using a mixture 
selected from recommended varieties of sand bluestem, 
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little bluestem, sideoats grama, switchgrass, indiangrass, 
and intermediate, pubescent, or crested wheatgrass. The 
seedbed should be firm and as free as possible of 
perennial plant competition. 

Wildlife habitat, especially for openiand and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting cover. Openland wildlife 
can be encouraged by planting windbreaks for cover and 
by establishing species such as cotoneaster, 
honeysuckle, and Russian-olive for food. Rangeland 
wildlife, for example, the pronghorn antelope, can be 
assisted and encouraged by developing livestock 
watering facilities, by properly grazing livestock, and by 
range seeding where needed. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation in establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. Erosion can be 
minimized by planting trees in contour furrows or on level 
terraces. 

This soil is suited to use as homesites, but, because of 
the somewhat low bearing strength of the soil, 
foundation footings need to be sufficiently wide to 
provide a safety margin of support for the weight of 
buildings. This soil is well suited to use as septic tank 
filter fields. 

Capability subclass IVe, nonirrigated and irrigated. 


5—Ascalon fine sandy loam, 0 to 3 percent slopes. 
This is a deep, well drained nearly level soil. This soil 
formed on plains in calcareous old alluvium. The areas 
are irregular in shape and range to 300 acres in size. 
They are mainly in the southwestern and northwestern 
parts of the county. 

Included in mapping are small areas of Manter sandy 
loam on convex slopes and Haxtun sandy loam on 
concave slopes. The Manter soil makes up about 5 
percent of this map unit, and the Haxtun soil makes up 
as much as 20 percent. Also included are a few areas, 
about 1 acre in size, of severely eroded soils. 

Typically, the surface layer is grayish brown fine sandy 
loam about 6 inches thick. The subsoil is grayish brown 
and brown sandy clay loam about 12 inches thick. The 
substratum, to a depth of 44 inches, is brown and very 
pale brown, calcareous fine sandy loam. Below that, to a 
depth of 60 inches or more, it is very pale brown, 
calcareous loamy fine sand. South of the Arikaree River, 
the substratum is thinner than is typical and is loamy 
coarse sand at a depth of about 34 inches. 
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This soil is easy to till. Permeability and the available 
water capacity are moderate. Surface runoff is medium. 
Water erosion is a slight hazard, and soil blowing is a 
severe hazard. 

This soil is well suited to nonirrigated and sprinkler- 
irrigated crops. In most areas, this soil is used for 
nonirrigated winter wheat. Other nonirrigated crops are 
millet and sorghum. Corn is the main irrigated crop. This 
soil is also well suited to less intensive uses such as 
hay, pasture, or rangeland. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining fertility. Soil 
blowing can be controlled by leaving crop residue on the 
surface when crops are not grown. Seeding directly into 
tilled stubble can protect emerging seedlings. from 
damage by soil blowing. Grasses and legumes grown in 
rotation about one-fourth of the time help to restore 
organic matter lost by soil blowing. Decomposition of 
organic matter in the soil has a stabilizing effect that 
helps the soil resist soil blowing. Growing grasses and 
legumes also help to maintain or improve soil fertility and 
tilth. 

Sprinkler irrigation is commonly used on this soil. 
Surface irrigation is feasible with some land leveling. 
High crop yields can be expected if irrigation water is 
used efficiently. Nutrient deficiencies can occur. Soil 
tests should determine the amount of fertilizer needed. 
Liberal applications of phosphorus and nitrogen fertilizer 
are needed where substratum material has been 
exposed by land leveling or erosion. Minimizing tillage on 
irrigated cropland helps to maintain soil tilth. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
Soil blowing can be controlled and moisture conserved 
by leaving crop residue on the surface, stubble mulch 
tillage, and stripcropping. Light application of nitrogen 
fertilizer normally results in larger amounts of crop 
residue, which helps reduce soil blowing and trap snow. 
A cropping system of small grains alternated with row 
crops or small grains alternated with fallow is commonly 
used on nonirrigated cropland. 

The potential vegetation is dominantly sand bluestem, 
needleandthread, prairie sandreed, switchgrass, and blue 
grama. If the range is overgrazed, these grasses will 
decrease, and blue grama and sedges will increase. 
Deferred grazing is the most effective practice in 
maintaining range in good condition. 

This soil has good potential for the development of 
habitat for openland wildlife, including pheasant, 
cottontail, mourning dove, and songbirds, especially in 
areas under irrigation where a great variety of crops and 
cover types can be grown. The habitat for openiand 
wildlife can be improved by planting trees and shrubs 
and by establishing undisturbed nesting cover. Sand 
cherry, American plum, cotoneaster, апа similar species 
can provide food. The trees and shrubs recommended 
for use in windbreaks can provide cover. Rangeland 
wildlife, including antelope, jackrabbit, lark bunting, and 
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horned lark, can be encouraged on grasslands by 
properly grazing livestock, by fencing to permit the free 
movement of antelope, and by developing livestock 
watering facilities. 

Cultivated fields can be converted to grass by seeding 
with a mixture selected from crested, pubescent, or 
intermediate wheatgrass; little bluestem; indiangrass; 
sand bluestem; switchgrass; and blue grama. Wheat 
stubble or a cover of millet is suitable as a seedbed. For 
best results, seeding should take place early in spring. 

The potential native vegetation on this soil is 
dominantly sand bluestem, needleandthread, prairie 
sandreed, switchgrass, and blue grama. If rangeland is 
overgrazed, blue grama, bluestem, prairie sandreed, 
switchgrass, and needleandthread decrease in number, 
and sand sagebrush, sand dropseed, and bush wild 
buckwheat increase. Deferred grazing, seeding, livestock 
watering facilities, and sand sagebrush management 
help to maintain or improve range. 

Deteriorated range can be seeded using a mixture 
selected from recommended varieties of sand bluestem, 
little bluestem, sideoats grama, switchgrass, prairie 
sandreed, indiangrass, and crested, intermediate, or 
pubescent wheatgrass. The seedbed should be firm and 
as free as possible of perennial plant competition. 

This soil has good potential for the development of 
habitat for openland wildlife such as pheasant, cottontail, 
mourning dove, and songbirds, especially in areas under 
irrigation where a great variety of crops and cover types 
can be raised and developed. The habitat for openland 
wildlife can be improved by planting trees and shrubs 
and by establishing undisturbed nesting cover. Cover 
and food for openland wildlife can be provided by 
establishing windbreaks that include plantings of 
honeysuckle, cotoneaster, and other species that wildlife 
use for food. Rangeland wildlife, for example, antelope, 
jackrabbit, lark bunting, and horned lark, can be 
encouraged on the grasslands by properly grazing 
livestock, by fencing to permit the free movement of 
antelope, and by developing livestock watering facilities. 

This soil is suited to windbreaks and environmental 
plantings. Soil blowing is the principal limitation to 
establishing trees and shrubs. This limitation can be 
overcome by cultivating only in the tree row and by 
leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is suited to use as sites for housing, but, 
because of the somewhat low bearing strength of the 
soil, foundation footings need to be sufficiently wide to 
provide a safety margin to support the weight of 
buildings. This soil ìs well suited to use as septic tank 
filter fields. 

Capability subclass lle, nonirrigated and irrigated. 


Yuma County, Colorado 


6—Bankard sand. This is a deep, somewhat 
excessively drained soil along stream beds. It formed in 
stratified sandy alluvium on nearly level flood plains and 
second-bottom terraces. The areas of this soil are 
elongated and are as much as 100 acres in size. 

Included in mapping are areas, as much as 5 acres in 
size, of Platte fine sandy loam and Haverson loam. 
These soils make up less than 10 percent of this map 
unit. 

Typically, the surface layer is light brownish gray sand 
about 5 inches thick. The underlying material is very pale 
brown, calcareous sand to a depth of 60 inches or more. 

Permeability is very rapid. The available water capacity 
is low. Surface runoff is slow: Water erosion is a slight 
hazard, and soil blowing is a severe hazard. Flooding 
occurs frequently for brief periods. 

This soil is used as rangeland. In places, the seasonal 
water table is at a depth of about 6 feet and is favorable 
for some deeply rooted grasses. The vegetation on this 
soil varies widely in type and quantity and can include 
grasses, woody shrubs, and cottonwood trees. Range 
condition can be improved by interseeding using a 
mixture selected from sand bluestem, sideoats grama, 
prairie sandreed, Indian ricegrass, switchgrass, and 
indiangrass. 

The potential native vegetation is dominantly 
switchgrass, sand bluestem, blue grama, 
needleandthread, and prairie sandreed. If the range is 
overgrazed, sand bluestem, prairie sandreed, 
switchgrass, and needleandthread tend to decrease in 
number, and blue grama, sand sagebrush, and annual 
grasses and forbs tend to increase. Good range 
management practices on this soil include deferred 
grazing, grass seeding, fencing, and sand sagebrush 
management. 

Deteriorated range can be improved by seeding to a 
mixture selected from sand bluestem, little bluestem, 
sideoats grama, blue grama, prairie sandreed, Indian 
ricegrass, switchgrass, and crested, intermediate, or 
pubescent wheatgrass in a prepared seedbed. New 
plantings should be protected from grazing for two 
growing seasons. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
nearby cropland, pastureland, and hayland by 
establishing nesting and escape cover. The natural plant 
cover, particularly in areas where there are shrubs and 
trees, can provide habitat for openland wildlife. 
Rangeland wildlife, for example, the white-tailed deer, 
can be assisted and encouraged by developing livestock 
watering facilities, by properly grazing livestock, and by 
range seeding where needed. 

This soil is suited to the production of cottonwoods. It 
can produce about 9,400 board feet (Doyle rule) of 
merchantable timber from a fully stocked, even-aged, 
managed stand of 40-year-old trees. The flood hazard 
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restricts the use of this soil for the production of wood 
crops. 

This soil is very poorly suited to windbreaks and 
environmental plantings. Onsite investigation is needed 
to determine the feasibility for plantings. 

This soil is poorly suited to use as homesites because 
of the flood hazard. 

Capability subclass Viw, nonirrigated and irrigated. 


7—Bayard fine sandy loam, 2 to 6 percent slopes. 
This is a deep, well drained, gently undulating soi! on 
alluvial fans and foot slopes, typically below outcrops of 
limestone. This soil formed in wind-reworked, calcareous, 
moderately sandy material. The areas of this soil are in 
the eastern part of the county. They are elongated and 
range to 600 acres in size. 

Included in mapping and making up about 15 percent 
of this map unit are areas of limestone outcrops, Kim 
loam, Razor clay loam, and Midway silty clay loam. 

Typically, the surface layer is grayish brown fine sandy 
loam about 15 inches thick. The underlying material, to a 
depth of 36 inches, is very pale brown, calcareous fine 
sandy loam. Below that, to a depth of 60 inches or more, 
it is very pale brown, calcareous loamy fine sand. 

Permeability is moderately rapid. The available water 
Capacity is moderate. Water erosion is a slight hazard, 
and soil blowing is a severe hazard. Surface runoff is 
medium. 

About 90 percent of the acreage of this map unit is 
rangeland. About 10 percent is irrigated cropland. 

The main concerns in managing irrigated cropland are 
maintaining soil fertility and controlling soil blowing. Soil 
blowing can result in large losses of the organic matter 
in the soil. It can be controlled by leaving crop residue 
lying on the surface or standing as stubble when crops 
are not grown. Crops can be seeded directly into the 
tilled residue which can protect emerging seedlings from 
damage by soil blowing. Grasses and legumes grown in 
rotation about one-fourth of the time help to restore the 
organic matter lost through soil blowing. Decomposition 
of organic matter in the soil has a stabilizing effect that 
helps the soil resist soil blowing. 

This soil is best suited to sprinkler irrigation. Frequent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. Liberal applications 
of nitrogen and phosphorus fertilizers are needed where 
substratum material has been exposed by land leveling 
or soil blowing. 

The potential native vegetation on this soil is 
dominantly switchgrass, sand bluestem, blue grama, 
needleandthread, and prairie sandreed. If the range is 
overgrazed, sand bluestem, switchgrass, prairie 
sandreed, and needleandthread tend to decrease in 
number, and blue grama, sand sagebrush, sand 
dropseed, and bush wild buckwheat tend to increase. 
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Good range management ዕበ this soil includes 
deferred grazing, grass seeding, fencing, and sand 
sagebrush management. 

Cropland can be converted to range or deteriorated 
range can be improved by seeding using a mixture 
selected from sand bluestem, little bluestem, sideoats 
grama, blue grama, prairie sandreed, Indian ricegrass, 
switchgrass, and crested, intermediate, or pubescent 
wheatgrass in a prepared seedbed. Plantings should be 
protected from grazing until the end of the second 
growing season. 

This soil can provide habitat for rangeland wildlife, for 
example, the pronghorn antelope and sharptail grouse. 
Sharptail grouse can be encouraged on this grassland 
soil, especially where brush species are interspersed 
with grasses and forbs. The key to the development of 
wildlife habitat on rangeland is properly grazing livestock 
so that the more desirable grass species are not 
overgrazed and the various brush species are not 
depleted. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation in establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetative cover between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is well suited to use as sites for houses and 
as septic tank filter fields. 

Capability subclass IVe, nonirrigated, and llle, irrigated. 


8—Canyon-Dioxice complex, 1 to 9 percent slopes. 
The soils making up this complex are gently sloping to 
moderately sloping. They are on the crest of small hills 
and rounded knolls in the northern and southeastern 
parts of the county. The areas are irregular in shape and 
range to 300 acres in size. Sandstone fragments and 
flagstones are scattered on the surface, especially where 
the soil has been tilled. 

Canyon loam, 1 to 3 percent slopes, makes up about 
50 percent of this complex, and Dioxice fine sandy loam, 
3 to 9 percent slopes, makes up 30 percent. The 
remaining 20 percent consists of Bayard fine sandy 
loam, Iliff loam, and soils that are similar to Canyon soils 
except that they are shallow over limestone. 

The Canyon soil is shallow and well drained. It formed 
in highly calcareous sandstone that caps the Ogallala 
Formation. Typically, the surface layer is grayish brown, 
calcareous loam about 8 inches thick. The layer below 
that is light brownish gray, calcareous loam about 4 
inches thick. White, calcareous sandstone is at a depth 
of 12 inches. 

Permeability is moderate, and the available water 
capacity is very low. The effective rooting depth is 6 to 
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20 inches. Surface runoff is medium. Water erosion and 
soil blowing are moderate hazards. 

The Dioxice soil is deep and well drained. It formed in 
calcareous alluvium of the Ogallala Formation. Typically, 
the surface layer is grayish brown fine sandy loam about 
9 inches thick. The subsoil is light gray, calcareous 
sandy clay loam about 15 inches thick. The substratum, 
to a depth of about 35 inches, is white, calcareous sandy 
clay loam. Below that, to a depth of 60 inches or more, it 
is pinkish white, calcareous sandy clay loam. 

Permeability is moderately slow, and the available 
water capacity is high. Runoff is medium. Water erosion 
and soil blowing are severe hazards. 

About 60 percent of the acreage of this complex is 
used for grazing. The rest is part of nonirrigated cropland 
used for wheat. The wheat is grown in a crop-fallow 
cropping system because of a soil moisture deficiency. 
The Canyon soil is poorly suited to annual cropping 
because of the low water-holding capacity and the low 
organic matter content. 

The potential native vegetation on the Canyon soil 
includes little bluestem, sideoats grama, prairie 
sandreed, and threadleaf sedge. The potential native 
vegetation on the Dioxice soil includes blue grama, 
western wheatgrass, sideoats grama, green needlegrass,. 
and sedge. If the range condition deteriorates, sand 
dropseed invades areas of the Dioxice soil, and blue 
grama increases. Mat plants, yucca, sedge, blue grama, 
and fringed sagebrush tend to increase in areas of the 
Canyon soil. Deferred grazing and range seeding are 
effective conservation practices. 

Overgrazed range or areas of nonirrigated cropland 
can be seeded, although the low available water 
capacity of the.Canyon soil does not provide a good 
guarantee of success. A seedbed prepared and seeded 
early in spring, when precipitation is most reliable, 
provides the best chance of success. A mixture selected 
from blue grama, sand bluestem, little bluestem, sideoats 
grama, prairie sandreed, indiangrass, switchgrass, and 
crested, intermediate, or pubescent wheatgrass has the 
best chance of becoming established. The competition 
from perennial plants should be minimal. 

The Canyon soil is relatively unproductive of 
vegetation, especially in times of drought when 
production may be as low as 625 pounds per acre per 
year. Habitat for rangeland wildlife is a potential secondary 
use for this soil. Antelope and scaled quail, for example, 
could best be encouraged by properly grazing livestock, 
by installing livestock-watering facilities, and by range 
seeding where needed. 

The soils making up this complex are very poorly 
suited to windbreaks and environmental plantings. Onsite 
investigation is needed to determine if plantings are 
feasible. 

These soils could be used as homesites, but the 
underlying rock of the Canyon soil, although rippable, 
presents problems in installing utility lines and 
constructing basements. The soils are poorly suited to 
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use as septic tank filter fields because of the difficulty of 
laying leach lines. If areas of suitable soils can not be 
located nearby, a pad of suitable soil material can be 
constructed and leach lines placed in it. 

Capability subclass Vie, nonirrigated and irrigated. 


9—Canyon-Rock outcrop complex, 9 to 25 percent 
slopes. This complex consists of Rock outcrop and an 
undulating to moderately steep soil on the rim of the 
valleys of the Republican and Arikaree Rivers. The areas 
are elongated and are up to 1,000 acres in size. 

Canyon soil makes up 50 percent of the map unit, 
Rock outcrop 20 percent, Bayard fine sandy loam 20 
percent, and Valent sand and Eckley gravelly sandy 
loam 5 percent each. Bayard and Valent soils are on 
slopes below outcroppings of caprock. The Eckley soil is 
on top of the caprock. In places, shale outcrops on the 
steep slopes of canyons below caprock. 

The Canyon soil is shallow and well drained. It formed 
in sandstone that caps the Ogallala Formation. Typically, 
the surface layer is grayish brown, calcareous loam 
about 8 inches thick. The layer below that is light 
brownish gray, calcareous loam about 4 inches thick. 
White, calcareous sandstone is at a depth of 12 inches. 

Permeability is moderate. The available water capacity 
is very low. The effective rooting depth is 6 to 20 inches. 
Surface runoff is medium. Water erosion and soil blowing 
are moderate hazards. 

Rock outcrop consists of areas of barren, exposed, 
highly calcareous sandstone. 

This complex is used as rangeland. The main concern 
of management is maintaining range in good condition. 

The potential native vegetation on the Canyon soil is 
little bluestem, threadleaf sedge, prairie sandreed, 
sideoats grama, and blue grama. Continuous heavy 
grazing will cause an increase in the population of mat 
plants, yucca, sedges, fringed sagebrush, and blue 
grama and a decrease of the taller grasses. 

Management of grazing on this soil can maximize the 
amount of forage on rangeland. Because of the steep 
slopes and rock outcrops, the use of machinery and 
seeding normally are not feasible. 

This complex is relatively unproductive of vegetation, 
especially in times of drought when production may be 
as low as 625 pounds per acre per year. Rangeland 
wildlife, for example, the antelope and scaled quail, can 
be encouraged by developing livestock watering 
facilities, by proper livestock grazing management, and 
by range seeding, if needed. 

This complex generally is not suited to windbreaks and 
environmental plantings. Onsite investigation is needed if 
plantings are contemplated. 

This complex is not well suited to use as homesites 
because shallow soil, rockiness, and steep slopes cause 
severe construction problems. The Canyon soil is very 
poorly suited to use as septic tank filter fields. However, 
it is possible to find areas of included soils that may be 
suitable if downstream pollution can be avoided. In spite 
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of construction difficulties, attractive sites for houses can 
be developed with careful site selection and design. 
Capability subclass Vils, nonirrigated. 


10—Colby silt loam, 3 to 6 percent slopes. This is a 
deep, well drained, gently undulating soil. It formed in 
loess on plains. The areas of this soil are mainly in the 
southeastern part of the county. They are as much as 
400 acres in size. 

Included in mapping and making up about 15 percent 
of this map unit are areas of Kuma silt loam and Keith 
silt loam. These soils are at the base of slopes and in 
narrow swalelike areas. 

Typically, the surface layer is light brownish gray, 
calcareous silt loam about 8 inches thick. The underlying 
material, to a depth of 60 inches or more, is very pale 
brown, calcareous silt loam. In places, the surface layer 
is fine sandy loam. In some areas, it is darker and 
thicker than is typical. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is medium. Water erosion and soil 
blowing are moderate hazards. 

About 80 percent of the acreage is nonirrigated 
cropland used for winter wheat. The wheat is grown in a 
crop-fallow sequence to conserve moisture. About 10 
percent of the acreage is irrigated cropland, and about 
10 percent is rangeland. 

The main concerns in managing irrigated cropland are 
controlling water erosion and soil blowing and 
maintaining soil fertility and tilth. Soil blowing can be 
controlled by incorporating crop residue into the surface 
layer. Incorporating residue into the surface layer can 
also improve soil tilth and water intake and reduce 
erosion. Minimum tillage helps to maintain tilth and 
reduce erosion. This soil is low in nitrogen, and fertilizer 
is needed. Grasses and legumes in rotation about one- 
fourth of the time help to maintain tilth and fertility and 
improve water intake. 

This soil is suited to sprinkler irrigation. Water must be 
applied slowly to reduce runoff, and enough water must 
be applied to moisten the soil fairly deep. 

The main concerns in managing nonirrigated cropland 
are controlling water erosion and soil blowing and 
conserving soil moisture. The essential conservation 
practices are stubble mulch tillage and stripcropping. 
Where soil slopes are long enough to permit their use, 
terracing and farming on the contour help to reduce 
runoff. Because of the weak structure and low organic 
matter content, this soil is very susceptible to soil 
blowing during windy and droughty periods. Emergency 
tillage that leaves ridges on the surface at right angles to 
the prevailing wind can be effective temporarily. The best 
erosion-control practice is maintaining a protective cover 
throughout the year, 

The potential native vegetation includes blue grama, 
buffalograss, western wheatgrass, sedges, and green 
needlegrass. Continuous heavy grazing causes western 
wheatgrass and green needlegrass to decrease and 
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causes blue grama and buffalograss to form a dense 
sod. Continued overuse will result in the invasion of 
undesirable plants. Overgrazing increases runoff and 
water erosion. Mechanical practices such as pitting and 
contour furrowing help to decrease runoff. 

Badly deteriorated range can be improved or cropland 
converted to range by using a mixture selected from 
recommended varieties of western wheatgrass, little 
bluestem, sideoats grama, blue grama, and crested, 
pubescent, or intermediate wheatgrass. The seedbed 
should be firm and as free as possible of competition 
from perennial plants. The clean, firm stubble of 
sorghum or millet is suitable as a seedbed. For best 
results, seeding should take place early in spring. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be developed, especially in areas of intensive 
agriculture. Rangeland wildlife, for example, the 
pronghorn antelope, can be encouraged by developing 
livestock watering facilities, by properly grazing livestock, 
and by range seeding, if needed. Openland wildlife can 
be encouraged by planting the trees and shrubs 
generally adapted for windbreak plantings. 

This soil generally is well suited to windbreaks and 
environmental plantings. Summer fallow a year before 
planting, supplemental water during planting and in the 
early stages of growth, and continued cultivation for 
weed control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is well suited to use as sites for houses and 
as septic tank filter fields. However, because of the low 
bearing strength of this soil, foundation footings need to 
be sufficiently wide to provide a safety margin to support 
the weight of buildings. 

Capability subclass IVe, nonirrigated, and Ille, irrigated. 


11—Colby slit loam, 6 to 15 percent slopes. This is 
a deep, well drained, rolling soil on low hills. It formed in 
calcareous loess. The areas of this soil are in the 
southeastern part of the county and are as much as 
1,200 acres in size. 

Included in mapping and making up about 10 percent 
of this map unit are Kuma silt loam and Keith silt loam 
and a dark-colored silty soil that is similar to this Colby 
soil and is at the base of slopes and in swales between 
hills. 

Typically, the surface layer is light brownish gray, 
calcareous silt loam about 8 inches thick. The underlying 
material, to a depth of 60 inches or more, is very pale 
brown, calcareous silt loam. |በ places, the surface layer 
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is fine sandy loam. In some areas, the surface layer is 
darker than is typical. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is medium. Water erosion is a 
severe hazard, and soil blowing is a moderate hazard. 

About 90 percent of the acreage of this map unit is 
rangeland, and about 10 percent is used for nonirrigated 
winter wheat. This soil is not suited to nonirrigated row 
crops because erosion accelerates if the soil is tilled. 

This soil is only marginally suited to irrigated crops 
because of the severe hazard of water erosion and the 
steepness of slopes. Erosion can be minimized by 
growing small grains, hay, or grasses at least half of the 
time, by leaving the crop residue on the soil, and by 
properly managing irrigation water. 

The potential native vegetation is dominantly 
needleandthread, sideoats grama, little bluestem, 
western wheatgrass, and blue grama. Continuous heavy 
grazing causes little bluestem, sideoats grama, and 
western wheatgrass to decrease in the plant community; 
blue grama and buffalograss will increase, forming a 
dense, low-producing sod. Grazing management can 
help to reduce runoff and improve the range condition. 
Mechanical practices are effective on the gentler slopes. 

Cropland can be converted to range or deteriorated 
range can be improved by seeding with a mixture 
selected from recommended varieties of western 
wheatgrass, sideoats grama, little bluestem, blue grama, 
and crested, pubescent, or intermediate wheatgrass. The 
seedbed should be firm and as free as possible of 
competition from perennial plants. The clean, firm 
stubble of sorghum or millet is suitable as a seedbed. 
Plant residue or stubble on the surface can help to 
reduce soil blowing and water erosion. For best results, 
seeding should take place early in spring. 

Wildlife habitat, especially for rangeland wildlife, is an 
important secondary use for this soil. Rangeland wildlife, 
for example, the pronghorn antelope, can be encouraged 
by developing livestock watering facilities, by properly 
grazing livestock, and by range seeding, where needed. 

This soil generally is suited to windbreaks and 
environmental plantings. Sites need to be carefully 
selected and special practices need to be used in 
planting. Site preparation includes construction of level 
terraces a year in advance in which to plant the trees. 
Weeds on the terraces need to be controlled before and 
after planting. The trees that are best adapted and that 
have a good chance of survival are Rocky Mountain 
juniper, ponderosa pine, Siberian elm, Russian-olive, and 
hackberry; the shrubs are skunkbush sumac, lilac, 
Siberian peashrub, and American plum. 

This soil is suited to use as homesites and septic tank 
filter fields. Special design is required in some areas 
because of the moderately steep slopes. Because of the 
low bearing strength of the soil, foundation footings for 
houses should be wide enough to provide a safety 
margin of support for the weight of the building. 

Capability subclass Vle, nonirrigated and irrigated. 
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12—Colby-Torriorthents complex, gullied, 15 to 25 
percent siopes. This complex consists of deep, well 
drained, moderately steep soils on dissected slopes. 
These soils formed in calcareous loess. The areas of 
this complex are in the southeastern part of the county 
and are as much as 1,500 acres in size. 

Colby silt loam makes up about 50 percent of this 
complex, Torriorthents 40 percent, and Haverson loam 
10 percent. Haverson loam is a nearly level soil on the 
bottom of gullies. 

Typically, the surface layer of the Colby soil is light 
brownish gray silt loam about 8 inches thick. The 
underlying material, to a depth of 60 inches or more, is 
very pale brown, calcareous silt loam. In places, the 
surface layer is fine sandy loam. 

Permeability is moderate. The available water capacity 
is high. Surface runoff is medium. Water erosion is a 
severe hazard, and soil blowing is a moderate hazard. 

The Colby soil is used as rangeland. 

Torriorthents consist of gullied silty material. They are 
dissected by large gullies that have numerous short 
lateral branches. The large main gully, which is U- 
shaped, has been stabilized with grasses; the bottom of 
this gully is nearly level and is as much as 200 feet wide. 
The lateral branches are 25 to 300 feet long and about 6 
feet deep. They are 50 to 300 feet apart. 

Permeability and the available water capacity of 
Torriorthents are variable. Surface runoff is rapid. Water 
erosion is a very severe hazard, and soil blowing is a 
moderate hazard. 

The potential native vegetation on the Colby soil is 
dominantly sideoats grama, little bluestem, western 
wheatgrass, and blue grama. If the range is continuously 
overgrazed, western wheatgrass, little bluestem, and 
sideoats grama tend to decrease, and blue grama, 
buffalograss, sedges, and native forbs including yucca, 
broom snakeweed, and cactus tend to increase. Blue 
grama and buffalograss will form a low-producing sod. 
Grazing management, including deferred grazing, is 
effective in restoring the potential of overused range. 
The use of machinery is not feasible on these soils 
because of the steep slopes. 

Wildlife habitat, especially for rangeland wildlife, is an 
important secondary use for these soils. Rangeland 
wildlife, for example, the pronghorn antelope, can be 
encouraged by developing livestock watering facilities 
and by properly grazing livestock. 

These soils are very poorly suited to windbreaks and 
environmental plantings. Onsite investigation is needed 
to determine if plantings are feasible. 

These soils generally are not well suited to use as 
homesites and sanitary facilities because of the steep 
slopes and gullies. Sites can be located on the gentle 
slopes. Because of the low bearing strength of the soil, 
foundation footings for houses need to be wide enough 
to provide a safety margin of support for the weight of 
buildings. 

Capability subclass Vile, nonirrigated. 
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13—Dalley loamy sand. This is a deep, somewhat 
excessively drained, nearly level to gently undulating soil 
on sandhills and in sandhill valleys. It formed in wind- 
deposited sand. The areas of this soil range to 600 
acres in size. 

included in the mapped areas is Haxtun loamy sand in 
slightly concave positions. This soil makes up about 5 
percent of the map unit. 

Typically, the surface layer is grayish brown and dark 
grayish brown loamy sand about 12 inches thick. The 
layer below that is brown and pale brown loamy sand to 
a depth of about 36 inches. The underlying material, to a 
depth of 60 inches or more, is pale brown sand. In 
places, the surface layer is 20 or more inches thick. 

Permeability is rapid. The available water capacity is 
low. Surface runoff is slow. The effective rooting depth is 
more than 60 inches. Water erosion is a slight hazard, 
and soil blowing is a severe hazard. 

About 90 percent of the acreage of this map unit is 
used for grazing. The rest is irrigated cropland. 

This soil is only marginally suited to use as irrigated 
cropland. Because of droughtiness and the severe soil 
blowing hazard, it is unsuited to use as nonirrigated 
cropland. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil fertility. Crop 
residue left standing or lying on the surface can control 
soil blowing when crops are not grown. Crops can be 
seeded directly into the crop residue, which serves as a 
protective mulch that can prevent damage to emerging 
seedlings by soil blowing. 

This soil is best suited to sprinkler irrigation. Frequent 
light applications of water on this sandy soil make the 
most efficient use of water. Fertilizers that add nitrogen 
and phosphorus to the soil, applied at rates determined 
by soil tests, are needed for optimum yields. 

The potential native vegetation on this soil includes 
blue grama, sand bluestem, switchgrass, and prairie 
sandreed. Deterioration will cause sand bluestem, prairie 
sandreed, and switchgrass to decrease; blue grama and 
sand sagebrush will increase. Undesirable weeds and 
annual plants invade and increase in number as the 
range condition deteriorates. Deferred grazing is an 
effective range management practice. Seeding is 
recommended if the range is in poor condition. A mixture 
selected from sand bluestem, little bluestem, sideoats 
grama, Indian ricegrass, prairie sandreed, or switchgrass, 
interseeded at recommended rates for pure live seed, 
can improve the range condition. After seeding, grazing 
should be deferred until the end of the second growing 
season. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed. nesting cover is vital for pheasants. 
Rangeland wildlife, for example, the pronghorn antelope, 
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сап be encouraged by developing livestock watering 
facilities, by properly grazing livestock management, and 
by range seeding, where needed. Openiand wildlife can 
be encouraged by establishing windbreaks to provide 
cover. Cotoneaster, sand cherry, and similar shrubs can 
provide food. 

This soil is fairly well suited to windbreaks and 
environmental plantings. Soil blowing and the limited 
available water capacity are the principal limitations to 
establishing trees and shrubs. These limitations can be 
overcome by planting trees in shallow furrows and by 
maintaining a vegetative cover between the rows. 
Supplemental irrigation is needed to insure survival. The 
trees that are best adapted and that have a good 
chance of survival are Rocky Mountain juniper, 
ponderosa pine, and Siberian elm; the shrubs are 
skunkbush sumac, lilac, and Siberian peashrub. 

This soil is well suited to use as homesites and septic 
tank filter fields. Soil blowing can be a problem on 
construction sites. 


Capability subclass Ме, nonirrigated, and IVe, irrigated. 


14—Dwyer-Vona loamy sands, 3 to 9 percent 
slopes. This map unit consists of moderately steep 
sandy soils on low sandhills and along major 
drainageways in the southeastern part of the county. 
These soils formed in eolian sand. The mapped areas 
range to 1,000 acres in size. The Dwyer soil makes up 
about 60 percent of this map unit, and the Vona soil 
makes up about 25 percent. 

Included in mapping and making up about 10 percent 
of this unit are Manter loamy sand and Dailey loamy 
sand in swales and drainageways. 

The Dwyer soil is deep and excessively drained. 
Typically, the surface layer is pale brown loamy sand 
about 12 inches thick. The layer below that is 
calcareous, very pale brown loamy fine sand about 18 
inches thick. The underlying material, to a depth of 60 
inches or more, is very pale brown fine sand. 

Permeability is rapid. The effective rooting depth is 
more than 60 inches. The available water capacity is 
- low. Surface runoff is slow. Soil blowing is a severe 
hazard, and water erosion is a slight hazard. 

The Vona soil is deep and well drained. Typically, the 
surface layer is grayish brown loamy fine sand about 18 
inches thick. The subsoil is brown fine sandy loam about 
16 inches thick. The substratum, to a depth of about 45 
inches, is white, calcareous very fine sandy loam. Below 
that, to a depth of 60 inches or more, it is very pale 
brown loamy fine sand. 

Permeability is moderately rapid. The effective rooting 
depth is more than 60 inches. The available water 
capacity is moderate. Surface runoff is slow. Water 
erosion and soil blowing are severe hazards. 

These soils are used mainly for grazing. They are 
marginally suited to use as irrigated cropland. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil fertility and 
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the organic matter content. Soil blowing can be 
controlled by leaving crop residue standing on the soil 
when crops are not grown. Seeding directly into the crop 
residue can help to protect emerging seedlings from 
damage by soil blowing. Grasses and legumes grown in 
rotation up to half of the time helps to maintain the 
organic matter content. Decomposition of organic matter 
in the soil has a stabilizing effect that helps to reduce 
the hazard of soil blowing. 

This soil is best suited to sprinkler irrigation. Frequent 
light applications of water make the most effective use 
of water and reduce erosion. On short steep slopes, 
gullies can form in the wheel path of sprinklers if 
irrigation is excessive due to inadequate management or 
improperly maintained irrigation equipment. Fertilizers 
that add nitrogen and phosphorus to the soil, applied at 
rates determined by soil tests, are needed for profitable 
yields. 

The potential native vegetation on the Dwyer soil is 
dominantly sand bluestem, prairie sandreed, sand 
sagebrush, switchgrass, and blue grama. Deterioration of 
the range condition causes prairie sandreed, sand 
bluestem, and switchgrass to decrease in number and 
blue grama, sand sagebrush, and annual grasses to 
increase. 

The potential native vegetation on the Vona soil is 
dominantly blue grama, prairie sandreed, and 
needleandthread. Continuous heavy grazing causes 
prairie sandreed and needleandthread to decrease and 
blue grama, sand sagebrush, bush wild buckwheat, sand 
dropseed, and annual grasses to increase. 

Deferred grazing and sagebrush management, if 
needed, are effective in maintaining rangeland on these 
soils. Rangeland in poor condition can be improved by 
interseeding with a mixture selected from sand bluestem, 
little bluestem, sideoats grama, blue grama, switchgrass, 
indiangrass, and intermediate, pubescent, or crested 
wheatgrass. Seeding should be done at the rates 
recommended for pure live seed. New grass plantings 
should be protected from grazing until the end of the 
second growing season. 

Rangeland wildlife, including antelope, cottontail, 
coyotes, and scaled quail, are the best adapted to these 
droughty soils. Forage production typically is low, and 
proper livestock grazing management is necessary if 
wildlife and livestock are to share the range. Livestock 
watering facilities, which are used by some wildlife, need 
to be established to improve the habitat. On irrigated 
land, openland wildlife can be encouraged if food and 
cover are provided through tree and shrub plantings and 
other habitat improvements. 

These soils are fairly well suited to windbreaks and 
environmental plantings. Soil blowing and the limited 
available water capacity are the principal limitations to 
establishing trees and shrubs. This limitation can be 
overcome by planting trees in shallow furrows and by 
maintaining vegetation between the rows. Supplemental 
irrigation is needed to insure survival of the plantings. 
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The trees that are best adapted and that have a good 
chance of survival are Rocky Mountain juniper, 
ponderosa pine, and Siberian elm; the shrubs are 
skunkbush sumac, lilac, and Siberian peashrub. 

These soils are well suited to use as homesites and 
septic tank filter fields; however, soil blowing can be a 
problem on construction sites. 

Capability subclass Ме, nonirrigated, and IVe, irrigated. 


15—Eckley gravelly sandy loam, 3 to 7 percent 
slopes. This is a deep, well drained soil on ridges and 
low hills parallel to dry creekbeds. They are in the 
northwestern and south-central parts of the county. It 
formed in gravelly old alluvium of high dissected 
terraces. The areas of this soil generally are long and 
narrow and range to 80 acres in size. 

Included in the mapped areas is Ascalon sandy loam. 
This soil makes up as much as 15 percent of the map 
unit. 

Typically, the surface layer is grayish brown gravelly 
sandy loam about 5 inches thick. The subsoil is dark 
gravelly sandy clay loam about 10 inches thick. The 
substratum, to a depth of 60 inches or more, is light 
brown and pink gravelly sand. In some areas, the subsoil 
is gravelly sandy loam. In places, the substratum is 
about 2 1/2 feet thick and has finer textured material in 
the lower part. In some areas on cropland, the surface 
layer has been lost through erosion, and the gravelly 
sandy clay loam subsoil is being tilled. 

Permeability is moderate in the subsoil and very rapid 
in the gravelly substratum. The available water capacity 
is low. Surface runoff is medium. Water erosion is a 
slight hazard, and soil blowing is a moderate hazard. The 
effective rooting depth is more than 60 inches. 

About two-thirds of the acreage of this map unit is 
used for nonirrigated winter wheat. The rest is rangeland. 
This soil is only marginally suited to use as cropland, 
irrigated or nonirrigated, because the available water 
capacity is low. It is fair as a source of sand and gravel. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential conservation practices are stubble mulch 
tillage and, where suitable, contour stripcropping. A 
cropping system of grain sorghum alternated with wheat 
provides a protective cover of crop residue at all times, 
which is desirable because this soil is droughty. 

The potential native vegetation is dominantly sideoats 
grama, blue grama, little bluestem, and needleandthread. 
Continuous overgrazing causes sideoats grama, little 
bluestem, and needleandthread to decrease and causes 
blue grama, sand sagebrush, sand dropseed, sedges, 
loco, and wormwood sage to increase and be invaded 
by annual weeds. 

Badly deteriorated range can be improved or cultivated 
fields converted to grass by seeding at recommended 
rates with a mixture selected from sand bluestem, 
sideoats grama, switchgrass, and little bluestem. The 
range potential of this soil can be preserved through 


21 


grazing management, which includes deferring grazing 
during some growth periods. 

Rangeland wildlife, including antelope, cottontail, 
coyote, and scaled guail, are the best adapted to this 
droughty soil. Forage production is typically low, and 
proper livestock grazing management is necessary if 
wildlife and livestock are to share the range. Livestock 
watering facilities, which are used by wildlife, need to be 
established to improve the habitat. 

This soil is poorly suited to windbreaks and 
environmental plantings. Soil blowing and the limited 
available water capacity are the principal limitations to 
establishing trees and shrubs. These limitations can be 
overcome by planting trees in shallow furrows and by 
maintaining vegetation between the rows. Supplemental 
irrigation is needed to insure survival. The trees that are 
best adapted and that have a good chance of survival 
are Rocky Mountain juniper, ponderosa pine, and 
Siberian elm; the shrubs are skunkbush sumac, lilac, and 
Siberian peashrub. 

This soil is well suited to use as homesites and septic 
tank filter fields. 

Capability subclass IVe, nonirrigated and irrigated. 


16—Glenberg-Bankard complex. This complex 
consists of nearly level soils on second-bottom terraces 
and flood plains of the Republican and Arikaree Rivers. 
These soils formed in recent alluvium. They are subject 
to rare or occasional flooding of very brief duration. The 
areas ої this complex generally are elongated and range 
to 80 acres in size. The Glenberg soil makes up about 
70 percent of this complex, and the Bankard soil makes 
up 30 percent. 

The Glenberg soil is deep and well drained. Typically, 
the surface layer is light brownish gray fine sandy loam 
about 8 inches thick. The layer below that is light 
brownish gray fine sandy loam about 16 inches thick. 
The underlying material is light gray fine sandy loam to a 
depth of 60 inches or more. In some places, the surface 
layer is loamy sand. In other places, sand or gravelly 
sand is below a depth of 40 inches. 

Permeability is moderately rapid. The effective rooting 
depth is more than 60 inches. The available water 
capacity is moderate. Surface runoff is slow. Water 
erosion is a slight hazard, and soil blowing is a severe 
hazard. 

The Bankard soil is deep and somewhat excessively 
drained. Typically, the surface layer is pale brown sandy 
loam about 19 inches thick. The underlying material, to a 
depth of 60 inches or more, is very pale brown, 
calcareous gravelly sand. 

Permeability is moderately rapid in the surface layer 
and very rapid in the underlying material. The effective 
rooting depth is more than 60 inches. The available 
water capacity is low. Surface runoff is slow. Water 
erosion is a slight hazard, and soil blowing is a severe 
hazard. 

About 60 percent of the acreage of this soil complex is 
irrigated cropland. The rest is used for grazing and, to a 
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minor extent, as nonirrigated cropland. The principal 
irrigated crops are corn, alfalfa, and sorghum. Small 
grains and sorghum are the main nonirrigated crops. 
These soils are only marginally suited to nonirrigated 
crops because of droughtiness and the hazard of soil 
blowing. 

The main concerns in managing ìrrigated cropland are 
controlling soil blowing, which can result in large losses 
of the organic matter in the soil, and maintaining soil 
fertility. Soil blowing can be controlled by leaving crop 
residue lying on the surface or as standing stubble when 
crops are not grown. Seeding directly ìnto the crop 
residue can help to protect emerging seedlings from 
damage by soil blowing. Grasses and legumes grown in 
rotation about one-fourth of the time help to restore the 
organic matter lost through soil blowing. Decomposition 
of organic matter in the soil has a stabilizing effect that 
helps the soil resist soil blowing. 

This soil is best suited to sprinkler irrigation. Freguent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential practices are stubble mulch tillage and 
stripcropping. Light applications of nitrogen fertilizer 
normally will result in larger amounts of crop residue, 
which helps reduce soil blowing and trap snow. The soil 
needs a protective cover at all times. Row crops grown 
annually or alternated with small grains can provide 
protective residue. 

The potential native vegetation-is dominantly 
needleandthread, prairie sandreed, switchgrass, and 
sand bluestem. Continuous heavy grazing causes these 
grasses to decrease and causes blue grama, sand 
sagebrush, and annual grasses and forbs to increase. 
Stocking at the proper rate and deferring grazing can 
prevent this deterioration. 

Badly depleted rangeland can be improved by brush 
management and by seeding with a mixture selected 
from sand bluestem, prairie sandreed, switchgrass, and 
indiangrass in a prepared seedbed that has a nurse 
crop. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for these soils. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned for, especially in areas of intensive 
agriculture. The Glenberg soil can be used for plantings 
of trees and shrubs for wildlife cover and food. The 
Bankard soil is too droughty for this use. In general, the 
trees and shrubs recommended for use in windbreaks 
are suitable in developing wildlife habitat. Rangeland 
wildlife, for example, the pronghorn antelope, can be 


Soil survey 


encouraged by developing livestock watering facilities, by 
properly grazing livestock, and by range seeding, where 
needed. 

The Glenberg soil generally is well suited for 
windbreaks and environmental plantings. Competition 
from grasses and weeds is the principal limitation to 
establishing trees and shrubs. In places, flooding is a 
hazard. Site preparation on the Glenberg soil includes 
planting cover crops such as sorghum, small grains, or 
sudangrass in the summer before trees-are to be 
planted. Seeding cover crops between the rows of newly 
planted trees can provide protection for trees and shrubs 
against soil blowing. Weeds need to be controlled to 
insure the establishment of plantings. Supplemental 
irrigation may be needed. The trees that are best 
adapted.are Rocky Mountain juniper, ponderosa pine, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian plum. The Bankard soil 
generally is poorly suited to windbreaks and 
environmental plantings because of droughtiness. 

This soil is poorly suited to use as homesites because 
of the hazard of flooding. 

Capability subclass IVe, nonirrigated, and llle, irrigated. 


17 —Haverson loam. This is a deep, well drained, 
nearly level loamy soil in swales on flood plains, and on 
second-bottom terraces of creeks, mainly in the southern 
part of the county. This soil formed in loamy, calcareous 
recent alluvium. The areas of this soil generally are 
elongated and range to 400 acres in size. 

Included in mapping are areas of Glenberg fine sandy 
loam and Bankard sandy loam, which make up as much 
as 10 percent of this map unit, and areas of Las Animas 
fine sandy loam, which make up as much as 5 percent. 

Typically, the surface layer is pale brown, calcareous 
loam about 4 inches thick. The layer below that is light 
brownish gray, calcareous loam about 10 inches thick. 
The underlying material, to a depth of about 36 inches, is 
grayish brown, calcareous loam. Below that, to a depth 
of 60 inches or more, it is light brownish gray, calcareous 
silty clay loam. 

Permeability is moderate. The available water capacity 
is high. The effective rooting depth is 60 inches or more. 
Surface runoff is slow. Water erosion is a slight hazard, 
and soil blowing is a moderate hazard. This soil is 
occasionally or frequently flooded for a brief period. 
Salinity ranges from none to moderate. 

Nearly all of the acreage of this map unit is rangeland. 
Some small areas are part of nonirrigated cropland used 
for winter wheat in a crop-fallow system. In some areas 
along the Republican River and Sand Creek, this soil is 
used for irrigated crops under furrow irrigation. The 
irrigated crops are alfalfa and corn. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil tilth and 
fertility. Soil blowing can be controlled by leaving crop 
residue on the soil when crops are not grown. Soil tilth 
can be maintained by incorporating crop residue into the 
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surface layer, by subsoiling once every 3 or 4 years, and 
by minimizing tillage. 

This soil is suited to furrow or border irrigation. 
Because of the moderate rate of water intake, the water 
must be applied slowly to avoid runoff and erosion, and 
enough water must be applied to moisten the soil fairly 
deep. 

This soil is relatively fertile, but the high yields of 
irrigated crops can create a nutrient deficiency. Soil tests 
should be consulted to determine the rate at which 
fertilizers should be applied. The hazard of the 
occasional or frequent overflow can damage crops. Low 
dikes can be constructed in some fields to prevent 
damage to crops by overflow. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. Soil blowing can be controlled 
and moisture conserved by using stubble mulch tillage 
and by stripcropping. Soil tilth can be maintained by 
incorporating crop residue into the soil and by subsoiling 


every 3 or 4 years to improve the permeability of the soil. 


The potential native vegetation is dominantly blue 
grama, western wheatgrass, and green needlegrass. 
Continuous heavy grazing will cause western wheatgrass 
and green needlegrass to decrease; blue grama and 
buffalograss will increase, forming a sod, and 
undesirable plants will invade the plant population. 
Runoff and gully erosion increase on overgrazed 
rangeland. Chiseling, pitting, or contour furrowing help to 
reduce runoff. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned for, especially in areas of intensive 
agriculture. The trees and shrubs used in windbreaks are 
also suitable for improving wildlife habitat. Rangeland 
wildlife, for example, the pronghorn antelope, can be 
encouraged by developing livestock water facilities, by 
properly grazing livestock, and by range seeding, where 
needed. 

This soil generally is well suited to windbreaks and 
environmental plantings. The hazard of flooding and 
competition from grasses and weeds are the principal 
limitations to establishing trees and shrubs. Summer 
fallow a year before planting and continued cultivation 
for weed control are needed to insure the establishment 
and survival of plantings. Supplemental irrigation may be 
needed. The trees that are adapted and that have a 
good chance of survival are Rocky Mountain juniper, 
ponderosa pine, Russian-olive, and hackberry; the 
shrubs are skunkbush sumac, lilac, Siberian peashrub, 
and American plum. 

This soil is poorly suited to use as homesites because 
of the flooding hazard. 

Capability subclass lllw, nonirrigated, and llw, irrigated. 


23 


18—Haxtun loamy sand. This is a deep, well drained, 
sandy soil mainly in swales and sandhill valleys in the 
southern and north-central parts of the county. This soil 
formed in eolian sand that overlies an older buried soil. 
The areas range to 500 acres in size. Slopes are mainly 
O to 3 percent but range to 5 percent in some small 
areas. 

Included in mapping are Dailey loamy sand, which 
makes up about 5 percent of this map unit, and Manter 
loamy sand, which makes up about 10 percent. 

Typically, the surface layer is grayish brown loamy 
sand about 10 inches thick. The upper part of the subsoil 
is dark grayish brown sandy loam about 10 inches thick. 
The lower part is a buried subsoil of dark grayish brown 
sandy clay loam about 21 inches thick (fig. 2). The 
substratum, to a depth of 60 inches, is very pale brown, 
calcareous sandy loam. South of the Arikaree River, the 
substratum is calcareous coarse and medium sand 
below a depth of about 40 inches. 

Permeability is moderate. The available water capacity 
is moderate. The effective rooting depth is 60 inches or 
more. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. 

About 60 percent of the acreage of this soil is 
cropland, most of which is irrigated. The rest is 
rangeland. The main crops are corn, small grains, 
sorghum, hay, and pasture grasses. This soil is well 
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suited to irrigation, and good yields can be expected with 
proper management. 

The main concerns in managing irrigated cropland are 
controlling soil blowing, which can result in large losses 
of the organic matter in the soil, and maintaining soil 
fertility. Soil blowing can be controlled by leaving crop 
residue lying on the surface or as standing stubble when 
crops are not grown. Crops can be seeded directly into 
the crop residue, which serves as a protective mulch 
that can prevent damage to young crops by soil blowing. 
Grasses and legumes grown in rotation about one-fourth 
of the time help to restore the organic matter lost 
through soil blowing. Decomposition of organic matter in 
the soil has a stabilizing effect that helps the soil resist 
soil blowing. 

This soil is best suited to sprinkler irrigation. Freguent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving moisture. This 
soil is best suited to grain sorghum; however, small 
grains can also be grown. To help maintain the organic 
matter content and soil structure, an alfalfa-grass or 
grass mixture should be grown for 2 or 3 years and then 
alternated with annual crops. Crop residue can be left on 
the soil to reduce the hazard of soil blowing. Light 
applications of nitrogen fertilizer normally increase crop 
yields and the amount of crop residue produced. Crops 
should be planted at right angles to the prevailing wind, 
and the newly planted field should be left in a ridged 
condition. Ridges equivalent to those left by a deep 
furrow drill are most effective. 

The potential native vegetation is dominantly sand 
bluestem, needleandthread, prairie sandreed, 
switchgrass, little bluestem, and blue grama. If the range 
is overgrazed, these grasses decrease in number, and 
sand sagebrush, sand dropseed, and wild buckwheat 
increase. Undesirable weeds and annual plants invade 
and increase as the range condition deteriorates. 

Badly depleted range can be improved by interseeding 
with a mixture selected from sand bluestem, sideoats 
grama, switchgrass, and indiangrass. Sand sagebrush 
management helps to increase production on overgrazed 
range. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned for, especially in areas of intensive 
agriculture. Rangeland wildlife, for example, the 
pronghorn antelope, can be encouraged by developing 
livestock watering facilities, by properly grazing livestock, 
and by range seeding, where needed. Sand cherry, 
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American plum, cotoneaster, and other species can 
provide food for openland wildlife. The trees and shrubs 
recommended for use in windbreaks can provide cover. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is well suited to use as sites for septic tank 
filter fields and houses. However, foundation footings 
need to be wide enough to provide a safety margin of 
support for the weight of buildings. 

Capability subclass llle, nonirrigated and irrigated. 


19—Haxtun sandy loam. This is a deep, well drained, 
loamy soil in upland swales and sandhill valleys 
throughout most of the survey area. This soil formed in 
mixed eolian and alluvial material overlying a buried soil. 
The areas are irregular in shape and range to 300 acres 
in size. The surface layer ranges from sandy loam to 
loam; the areas where this soil has a loam surface layer 
are in the northern part of the county. 

Included in mapping and making up as much as 10 
percent of this map unit are small areas of Ascalon 
sandy loam. This soil is in irregularly shaped areas on 
Slightly convex slopes and is lighter in color than the 
Haxtun soil. 

Typically, the surface layer is grayish brown sandy 
loam about 7 inches thick. The upper part of the subsoil 
is grayish brown sandy clay loam about 13 inches thick. 
The lower part is a buried subsoil of very dark brown 
clay loam about 13 inches thick. The substratum, to a 
depth of 60 inches or more, is light brownish gray clay 
loam. It is calcareous below a depth of 54 inches. 

Permeability is moderate. The available water capacity 
is high. The effective rooting depth is more than 60 
inches. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. 

More than 90 percent of the acreage of this map unit 
is cropland. On nonirrigated cropland, winter wheat is 
grown in a crop-fallow system. In some areas, this soil is 
used to grow corn and sugar beets. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining fertility. Soil 
blowing can be controlled by leaving crop residue on the 
surface when crops are not grown. 

This soil is suited to sprinkler irrigation. Surface 
irrigation is feasible with some land leveling. High crop 
yields can be expected if irrigation is efficient; however, 
they can result in nutrient deficiencies. Soil tests should 
be consulted to determine the amount of fertilizer 
needed. Liberal applications of nitrogen and phosphorus 
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are needed where substratum material has been 
exposed by land leveling or erosion. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
Soil blowing can be controlled and moisture conserved 
by stubble mutch tillage and stripcropping. Light 
applications of nitrogen fertilizer normally will result in 
larger amounts of crop residue, which helps reduce soil 
blowing and trap snow. Nonirrigated cropland can be 
converted to grass by seeding a mixture selected from 
sand bluestem, sideoats grama, prairie sandreed, 
switchgrass, and indiangrass in a prepared seedbed or 
into the clean, firm stubble of sorghum or millet. After 
seeding, grazing should be deferred until the end of the 
second growing season. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is well suited to use as sites for septic tank 
filter fields and houses. However, because of the low 
bearing strength of the soil, foundation footings need to 
be sufficiently wide to provide a safety margin of support 
for the weight of buildings. 

Capability subclass lle, nonirrigated and irrigated. 


20--11ቨ loam. This is a moderately deep, well drained 
soil in the northwestern part of the county. It formed in 
loess overlying limestone. The areas of this soil generally 
are rounded or oval and range to 300 acres in size. 

Included in mapping and making up as much as 20 
percent of this map unit are Canyon loam and Dioxice 
fine sandy loam, which are along the perimeter of the 
areas of this Iliff soil. A few small slickspots are included 
in areas of the lliff soil. 

Typically, the surface layer is grayish brown loam 
about 6 inches thick. The subsoil is dark grayish brown 
silty clay and pale brown silty clay loam about 12 inches 
thick. The substratum is very pale brown loam about 8 
inches thick. Limestone bedrock is at a depth of about 
26 inches. 

Permeability is slow. The available water capacity is 
low. The effective rooting depth is 20 to 40 inches. 
Surface runoff is slow. Water erosion is a slight hazard, 
and soil blowing is a moderate hazard. 

About 60 percent of the acreage of this map unit is 
cropland. In most areas, the cropland is used for 
nonirrigated winter wheat grown in a crop-fallow system. 
On a small acreage, the cropland is used for irrigated or 
nonirrigated corn. The rest of the map unit is rangeland. 
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On nonirrigated cropland used for wheat, soil blowing 
can be controlled by stubble mulching and stripcropping. 
Chiseling and minimum tillage help to maintain soil tilth. 

Conservation practices on irrigated cropland include 
irrigation management, leaving crop residue on the 
surface, chiseling and subsoiling, minimum tillage, and 
growing grasses and legumes in rotation at least one- 
fourth of the time. Fertilizers that add nitrogen and 
phosphorus to the soil, applied at rates determined by 
soil tests, normally increase the yield of irrigated crops. 

The potential native vegetation is dominantly blue 
grama, buffalograss, western wheatgrass, and green 
needlegrass. Continuous heavy grazing will cause 
western wheatgrass and green needlegrass to decrease; 
blue grama and buffalograss will increase, forming a sod. 
Continued overuse will result in the invasion of red three- 
awn, broom snakeweed, cactus, fringed sagebrush, and 
others. Deferred grazing is effective in maintaining the 
condition of the range. 

Badly depleted rangeland can be improved by 
interseeding with a mixture selected from western 
wheatgrass, sideoats grama, little bluestem, blue grama, 
and crested, pubescent, or intermediate wheatgrass. 
Seeds should be planted in a prepared seedbed early in 
spring. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
needs to be established, especially in areas of intensive 
agriculture. Wildlife can be encouraged by planting 
skunkbush sumac, lilac, Siberian peashrub, Rocky 
Mountain juniper, Russian-olive, and hackberry in 
selected areas. Rangeland wildlife, for example, the 
pronghorn antelope, can be encouraged by developing 
livestock water facilities, by properly grazing livestock, 
and by range seeding, where needed. 

This soil generally is poorly suited to windbreaks and 
environmenta! plantings because of restricted rooting 
depth and the low water-holding capacity. Onsite 
investigations are needed if plantings are contemplated. 

This soil is not well suited to use as homesites 
because of the high shrink-swell potential and the 
moderate depth to bedrock. The bedrock is rippable, 
using construction machinery. Backfilling foundations 
with coarser textured material will reduce the shrink-swell 
potential. The slow permeability in the subsoil and the 
moderate depth to bedrock also adversely affect septic 
tank absorption fields. 

Capability subclass IVs, nonirrigated, and Ills, irrigated. 


21—Inavale loamy sand. This is a deep, somewhat 
excessively drained, nearly level sandy soil that formed 
in wind-reworked sand. This soil is in valley swales in 
sandhill areas, mainly in the northeastern part of the 
county. In a few small areas, this soil is on flood plains. 
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Slopes are less than 3 percent. The soil areas аге 
generally elongated and up to 300 acres in size. 

Included in mapping and making up as much as 20 
percent of some mapped areas is Laird fine sandy loam. 
In some areas, a water table is at a depth of about 4 
feet, mainly in wet years. 

Typically, the upper part of the surface layer is grayish 
brown, calcareous loamy sand about 7 inches thick, and 
the lower part is light brownish gray, calcareous fine 
sandy loam and loamy sand about 9 inches thick. The 
underlying material, to a depth of about 38 inches, is 
light gray, calcareous loamy fine sand that has brownish 
yellow mottles; to a depth of 52 inches it is light 
brownish gray, calcareous loamy fine sand; and to a 
depth of 60 inches or more it is mottled, gray, 
calcareous, heavy sandy clay loam. 

Permeability is rapid except in the lower part of the 
underlying material, where it is moderate. The available 
water capacity is moderate. Surface runoff is slow. Water 
erosion is a slight hazard, and soil blowing is a severe 
hazard. The water table is at a depth of more than 6 
feet. Mottles in the soil indicate that the water table may 
have been at a lesser depth at one time. Flooding is 
possible where stream channels bisect the areas of this 
soil. 

This soil is suitable for irrigated or nonirrigated hay and 
pasture grasses. About 70 percent of the acreage of this 
map unit is native rangeland, and 30 percent is used for 
irrigated alfalfa hay or for corn grown for grain or silage. 

The main concern in managing irrigated cropland is 
controlling soil blowing. Leaving crop residue on the 
surface of the soil can help to reduce soil blowing. 
Because the surface layer of this sandy soil dries out 
quickly, frequent light applications of water are needed 
to establish hay or pasture grasses. Fertilizers that add 
nitrogen and phosphorus to the soil, applied at rates 
determined by soil tests, can increase the yield of 
irrigated crops. 

On nonirrigated pasture and hayland, the soil needs to 
be tested prior to planting to determine the amount of 
fertilizer needed. Soil blowing can be reduced by 
including a light seeding of small grains with pasture or 
hayland plantings during the initial growing season. 

The potential native vegetation is dominantly sand 
bluestem, switchgrass, indiangrass, and prairie 
cordgrass. Continuous overgrazing will cause these 
grasses to decrease in the plant community, and 
western wheatgrass, alkali sacaton, inland saltgrass, 
Canada wildrye, and tall dropseed will increase. Sedges, 
rushes, foxtail, and horsetail also will increase. Deferred 
grazing and range seeding, where needed, help to 
maintain range in good condition. 

Deteriorated rangeland can be improved by 
interseeding early in spring with a mixture of perennial 
grasses selected from intermediate grasses, switchgrass, 
and indiangrass. If this soil is used primarily for hay, 
some alfalfa and smooth bromegrass should be included 
in seeding. Grasses should not be grazed or harvested 
during the initial growing season. 
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Wildlife habitat can be developed in irrigated areas by 
planting trees and shrubs and by establishing 
undisturbed nesting cover of grasses and legumes. The 
trees and shrubs recommended for use in windbreaks 
can also provide cover and food for wildlife. If a water 
supply is available, waterfowl can be attracted to the 
area by developing shallow-water areas. This soil can 
provide habitat suitable for rangeland wildlife, including 
antelope and lark bunting. 

The soil is fairly well suited to windbreaks and 
environmental plantings. Soil blowing and the limited 
available water capacity are the principal limitations to 
establishing trees and shrubs. Trees should be planted 
in shallow furrows and a vegetative cover should be 
maintained between the rows. Supplemental irrigation is 
needed to ensure survival of the plantings. The trees 
that are best adapted and that have a good chance of 
survival are Rocky Mountain juniper, ponderosa pine, 
and Siberian elm; the shrubs are skunkbush sumac, lilac, 
and Siberian peashrub. | 

The һагага of rare flooding limits the use of this soil 
for homesites. Onsite investigation is needed to 
determine the depth of the water table. If houses that 
have a basement are to be constructed, investigations 
should take place early in spring. 

Capability subclass Vle, nonirrigated, and IVe, irrigated. 


22—Julesburg loamy sand, 0 to 3 percent slopes. 
This is a deep, well drained, sandy soil on smooth plains 
in the north- and south-central parts of the county. It 
formed in eolian sand. The areas of this soil are 
generally elongated and are up to 400 acres in size. 

Included in the mapped areas are Haxtun loamy sand 
and Dailey loamy sand. These included soils make up as 
much as 25 percent of the map unit. 

Typically, the surface layer is grayish brown loamy 
sand about 11 inches thick. The subsoil is brown fine 
sandy loam about 23 inches thick. The substratum, to a 
depth of 54 inches, is brown loamy sand and fine sandy 
loam. Below that, it is very pale brown, calcareous fine 
sandy loam or fine sand. - 

Permeability is moderately rapid in the subsoil and 
rapid below the subsoil. The available water capacity is 
moderate. The effective rooting depth is more than 60 
inches. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. 

About three-fourths of the acreage of this map unit is 
rangeland. About one-fourth is used for irrigated corn, 
hay, and pasture grasses. In some places this soil was 
once dryfarmed but has been seeded back to grass. 

The main concerns in managing irrigated cropland are 
controlling soil blowing, which can result in large losses 
of the organic matter in the soil, and maintaining soil 
fertility. Soil blowing can be controlled by leaving crop 
residue lying on the surface or as standing stubble when 
crops are not grown. Crops can be seeded directly into 
the crop residue, which serves as a protective mulch for 
emerging seedlings. Grasses and legumes grown in 


Yuma County, Colorado 


rotation about one-fourth of the time help to restore the 
organic matter lost through soil blowing. Decomposition 
of organic matter in the soil has a stabilizing effect that 
helps the soil resist soil blowing. 

This soil is best suited to sprinkler ìrrigation. Freguent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. Liberal applications 
of nitrogen and phosphorus fertilizers are needed where 
substratum material has been exposed by soil blowing. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving moisture. This 
soil is best suited to grain sorghum; however, small 
grains can also be grown. To help maintain the organic 
matter content and soil structure, an alfalfa-grass or 
grass mixture should be grown for 2 or 3 years and then 
alternated with annual crops. Crop residue can be |ፀቨ on 
the soil to reduce the hazard of soil blowing. Light 
applications of nitrogen fertilizer normally increase crop 
yields and the amount of crop residue produced. Crops 
should be planted at right angles to the prevailing wind, 
and the newly planted field should be in a ridged 
condition. Ridges equivalent to those left by a deep 
furrow drill are most effective. 

The potential native vegetation is dominantly sand 
bluestem, needleandthread, prairie sandreed, 
switchgrass, sand sagebrush, and blue grama. 
Continuous heavy grazing will cause sand bluestem, 
switchgrass, and sandreed to decrease in the plant 
community, and blue grama, sand sagebrush, and sand 
dropseed will increase. Extreme heavy use of rangeland 
will cause annual grasses and weeds to invade. 

Badly depleted rangeland can be improved by 
interseeding with a mixture selected from sand bluestem, 
sideoats grama, prairie sandreed, switchgrass, and 
indiangrass. After seeding, grazing should be deferred 
until the end of the second growing season. Nonirrigated 
fields can be seeded by drilling the grass seed in a 
clean, firm seedbed of sorghum or millet stubble. Other 
effective range management practices include deferred 
grazing and management of sand sagebrush. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
American plum, sand cherry, cotoneaster, and similar 
species can provide food. Trees and shrubs suitable for 
use in windbreaks can provide cover. Rangeland wildlife, 
for example, the pronghorn antelope, can be encouraged 
by developing livestock watering facilities, by properly 
grazing livestock, and by range seeding, where needed. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
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can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be sufficiently wide to provide a safety margin of 
support for the weight of buildings. This soil is well suited 
to use as septic tank filter fields. 

Capability subclass Ille, nonirrigated and irrigated. 


23—Julesburg loamy sand, 3 to 7 percent slopes. 
This is a deep, well drained, gently undulating soil on 
smooth plains. It formed in eolian sand. The areas 
generally are elongated and range to 300 acres in size. 
They are mainly in the north- and south-central parts of 
the county. 

Included in the mapped areas are Manter loamy sand, 
which makes up 30 percent of the map unit, and Dailey 
loamy sand, which makes up 10 percent. 

Typically, the surface layer is grayish brown loamy 
sand about 11 inches thick. The subsoil is brown coarse 
sandy loam about 8 inches thick. The substratum, to a 
depth of 60 inches or more, is light yellowish brown 
sand. 

Permeability is rapid. The available water capacity is 
low. The effective rooting depth is more than 60 inches. 
Surface runoff is slow. Water erosion is a slight hazard, 
and soil blowing is a severe hazard. 

About 60 percent of the acreage of this unit is used 
for grazing. The rest is used about equally for 
nonirrigated winter wheat and grain sorghum and for 
irrigated corn, hay, and pasture. This soil is poorly suited 
to use as nonirrigated cropland because of droughtiness 
and the severe soil blowing hazard. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil fertility and 
the organic matter content. Soil blowing can be 
controlled by leaving crop residue as standing stubble 
when crops are not grown. Crops can be seeded directly 
into the crop residue, which serves as a protective mulch 
for emerging seedlings. Grasses and legumes grown in 
rotation up to half of the time helps to maintain the 
organic matter content. Decomposition of organic matter 
in the soil has a stabilizing effect that helps this soil 
resist soil blowing. 

This soil is best suited to sprinkler irrigation. Frequent 
light applications of water make the most efficient use of 
water and reduce erosion. On short steep slopes, gullies 
can form in the wheel path of sprinklers. This problem 
can be prevented by avoiding overirrigation and by 
maintaining irrigation equipment in good condition. 
Fertilizers that add large quantities of nitrogen and 
phosphorus to the soil are needed for profitable crop 


28 


yields. Soil tests and anticipated yields should be used to 
estimate application rates. 

The main concerns ìn managing nonirrigated cropland 
are controlling soil blowing and water erosion and 
conserving soil moisture. This soil is best suited to grain 
sorghum; however, small grains can also be grown. To 
help maintain the organic matter content and soil 
structure, an alfalfa-grass or grass mixture should be 
grown for 2 or 3 years and then alternated with annual 
crops. Crop residue can be left on the soil to reduce the 
hazards of soil blowing and water erosion. Minimizing 
tillage can help to preserve the crop residue. Light 
applications of nitrogen fertilizer normally increase crop 
yields and the amount of crop residue produced. Crops 
should be planted at right angles to the prevailing wind, 
and the newly planted field should be left in a ridged 
condition. Planting small grains in strips alternated with 
fallow or row crops can provide additional protection 
from soil blowing. 

The potential native vegetation is dominantly sand 
bluestem, needleandthread, prairie sandreed, 
switchgrass, sand sagebrush, and biue grama. 
Continuous heavy grazing by cattle will cause sand 
bluestem, switchgrass, and prairie sandreed to decrease 
in the plant community, and blue grama, sand 
sagebrush, and sand dropseed will increase. Extreme 
heavy use of rangeland will cause annual grasses and 
weeds to invade. 

Badly depleted rangeland can be improved by - 
interseeding with a mixture selected from sand bluestem, 
little bluestem, sideoats grama, prairie sandreed, 
indiangrass, and switchgrass. Nonirrigated cropland can 
be converted to grass by drilling a seed mixture selected 
from these perennial grasses into a clean, firm seedbed 
of sorghum or millet stubble. Other effective range 
management practices include deferred grazing and 
management of sand sagebrush, where needed. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. In 
addition to those trees and shrubs suitable for use in 
windbreaks, sand cherry, cotoneaster, and similar 
species can provide food for openiand wildlife. 
Rangeland wildlife, for example, the pronghorn antelope, 
can be encouraged by developing livestock watering 
facilities, by properly grazing livestock, and by range 
seeding, where needed. 

This soil is fairly well suited to windbreaks and 
environmental plantings. Soil blowing and the limited 
available water capacity are the principal limitations to 
establishing trees and shrubs. Trees should be planted 
in shallow furrows and a vegetative cover should be 
maintained between the rows. Supplemental irrigation is 
needed to insure survival of the plantings. The trees that 
are adapted and that have a good chance of survival are 
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Rocky Mountain juniper, ponderosa pine, and Siberian 
elm; the shrubs are skunkbush sumac, lilac, and Siberian 
peashrub. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be sufficiently wide to provide a safety margin of 
support for the weight of buildings. This soil is well suited 
to use as septic tank filter fields. 

Capability subclass Ме, nonirrigated and irrigated. 


24—Kim loam, 3 to 6 percent slopes. This is a deep, 
well drained soil on fans and foot slopes of the 
Republican and Arikaree Rivers. This soil formed in 
alluvium. The areas of this map unit are irregular in 
shape and range to 200 acres in size. They are in the 
east-central part of the county. 

Included in mapping are areas of Bayard fine sandy 
loam, which makes up 15 percent of this map unit, and 
areas of Razor clay loam and Midway silty clay loam, 
which make up 5 percent. 

Typically, the surface layer is light brownish gray and 
pale brown loam about 16 inches thick. The underlying 
material, to a depth of 60 inches or more, is light 
yellowish brown clay loam. 

Permeability is moderate in the upper part of the soil 
and moderately slow in the lower part. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Surface runoff is medium. Water erosion 
and soil blowing are moderate hazards. 

About 50 percent of the acreage of this map unit is 
rangeland. About 30 percent is nonirrigated cropland, and 
about 20 percent is irrigated cropland. Nonirrigated 
cropland is used for winter wheat grown in a crop-fallow 
system. Corn and alfalfa are the main irrigated crops. 

The main concerns in managing irrigated cropland are 
controlling water erosion and soil blowing and 
maintaining soil fertility and tilth. Incorporating crop 
residue into the surface layer helps to control soil 
blowing, to improve soil tilth and water intake, and to 
reduce water erosion. Minimizing tillage also can help to 
maintain tilth and reduce erosion. This soil responds to 
applications of nitrogen fertilizer. Grasses and legumes 
grown in rotation about one-fourth of the time help to 
maintain tilth and fertility and to improve water intake. 

This soil is best suited to sprinkler irrigation. Water 
must be applied slowly to avoid runoff and to moisten 
the soil fairly deep. 

The main concerns in managing nonirrigated cropland 
are controlling water erosion and soil blowing and 
conserving soil moisture. The essential conservation 
practices are stubble mulch tillage and stripcropping. 
Where slopes are long enough to permit their use, 
terracing and farming on the contour are effective in 
reducing runoff. 

The potential native vegetation is dominantly blue 
grama, buffalograss, western wheatgrass, sedges, and 
green needlegrass. Continuous heavy grazing will cause 
western wheatgrass and green needlegrass to decrease; 
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blue grama and buffalograss will increase, forming a 
dense, low-producing sod, and undesirable plants will 
invade the plant community. Overgrazing rangeland 
increases runoff and erosion. Chiseling, pitting, and 
contour furrowing can help to reduce runoff. 

Badly deteriorated range can be improved by seeding 
using a mixture selected from recommended varieties of 
western wheatgrass, little bluestem, sideoats grama, blue 
grama, and switchgrass. Seeds that are planted in a firm 
seedbed as free as possible of competition from 
perennial plants have the best chance of survival. 
Cultivated fields can be converted to pasture by seeding 
with a mixture selected from western wheatgrass, little 
bluestem, Russian wildrye, switchgrass, and sand 
lovegrass; the existing wheat stubble or a cover crop of 
millet is suitable as a seedbed. 

Wildiife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
Rangeland wildlife, for example, the pronghorn antelope, 
can be encouraged by developing livestock watering 
facilities, by properly grazing livestock, and by range 
seeding, where needed. In general, those trees and 
shrubs suitable in windbreak plantings can also provide 
good habitat for wildlife. 

This soil generally is well suited to windbreaks and 
environmental plantings. Summer fallow a year prior to 
planting, supplemental water during planting and early 
stages of growth, and continued cultivation for weed 
control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be wide enough to provide a safety margin of 
support for the weight of buildings. The shrink-swell 
potential of the underlying material is a limitation to the 
use of this soil as a site for houses that have a 
basement. This shrinking and swelling can be reduced 
by keeping the soil around the foundation dry and by 
backfilling foundations with coarser textured material. 
Because of the moderately siow permeability of 
underlying material, septic tank filter fields need to be 
larger than typical. 

Capability subclass IVe, nonirrigated, and llle, irrigated. 


25—Kuma-Keith silt loams. These are nearly level or 
gently sloping soils on smooth plains mainly in the 
southeastern part of the county. The soils formed in 
loess. Mapped areas range to 2,000 acres in size. 

In the Vernon area, the Kuma soil makes up about 55 
percent of the map unit, the Keith soil 30 percent, and 
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Colby silt loam 15 percent. In the Idalia area, where the 
soils are nearly level, the Kuma soil makes up 70 
percent of the map unit, the Keith soil 25 percent, and 
the Colby soil 5 percent. Intermittently ponded areas 5 
acres or less in size and a few larger ones average 
about 6 per sguare mile. 

The Kuma soil is a deep, well drained soil that has a 
buried layer in the subsoil. Typically, the Kuma soil has a 
surface layer of grayish brown silt loam about 10 inches 
thick. The upper part of the subsoil is grayish brown silty 
clay loam about 7 inches thick. The buried layer in the 
lower part of the subsoil is dark grayish brown and pale 
brown silty clay loam about 13 inches thick. The 
substratum, to a depth of 60 inches or more, is very pale 
brown silt loam and loam. 

Permeability is moderately slow. The effective rooting 
depth is more than 60 inches. The available water 
capacity is high. Surface runoff is slow. Water erosion is 
a slight hazard, and soil blowing is a moderate hazard. 

The Keith soil is deep and well drained. Typically, the 
surface layer is grayish brown silt loam about 4 inches 
thick. The upper part of the subsoil is.grayish brown silty 
clay loam about 11 inches thick, and the lower part is 
light brownish gray, calcareous silt loam about 10 inches 
thick. The substratum is very pale brown silt loam to a 
depth of 60 inches or more (fig. 3). 


Figure 3.—Profile of Keith silt loam. The subsoil has 
medium prismatic structure. 
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Permeability is moderate. The effective rooting depth 
is more than 60 inches. The available water capacity is 
high. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a moderate hazard. 

More than 95 percent of the acreage of this complex 
is cropland. Some cropland is irrigated, and some is not. 
Winter wheat grown in a crop-fallow seguence is the 
principal nonirrigated crop. Grain sorghum is also an 
important nonirrigated crop. Corn and sugar beets are 
the main irrigated crops. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil tilth. Soil 
blowing can be controlled by leaving crop residue on the 
surface for protection when crops are not grown. Soil 
tilth can be maintained by incorporating crop residue into 
the surface layer, subsoiling once every 3 or 4 years, 
and minimizing tillage. 

The soils are suited to sprinkler irrigation or surface 
application of irrigation water. In the vicinity of Idalia, the 
soils are level enough that furrows or the flooding 
method of irrigation can be used. Sprinklers, however, 
are also used. Because of slow intake, the water must 
be applied slowly, and enough water must be applied to 
moisten the soil fairly deep. 

These are fertile soils, but the high yields of irrigated 
crops can create a nutrient deficiency. Soil tests should 
determine the amount of fertilizer needed. Liberal 
applications of phosphorus and nitrogen fertilizers are 
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needed where substratum material has been exposed by 
land leveling. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. The essential practices for 
controlling soil blowing and conserving moisture are 
stubble mulch tillage and stripcropping. Farming on the 
contour and terracing help reduce surface runoff and 
conserve water for crops (fig. 4). Soil tilth can be 
maintained by incorporating crop residue into the soil 
and by subsoiling every 3 or 4 years to improve soil 
permeability. Emergency tillage that leaves clods of soil 
on the surface helps control soil blowing in periods of 
wind and drought. 

The potential native vegetation on these soils includes 
blue grama, buffalograss, western wheatgrass, sedge, 
and green needlegrass. Continuous heavy grazing will 
cause western wheatgrass and green needlegrass, 
vetch, and prairie clover to decrease; blue grama and 
buffalograss will increase, forming a dense low-producing 
sod. Continued overuse will result in the invasion of red 
three-awn, broom snakeweed, cactus, fringed sagebrush, 
and cther annuals. Deferred grazing is effective in 
restoring the potential of overused range. Mechanical 
practices in areas of gently sioping soils help to reduce 
runoff. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for these soils. 


Figure 4.—Flat channel terraces in an area of Kuma-Keith silt loams. 
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Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned for, especially in areas of intensive 
agriculture. Trees and shrubs used in windbreaks can 
also be used as habitat for openland wildlife. 

The soils making up this map unit generally are well 
suited to windbreaks and environmental plantings. 
Summer fallow a year before planting, supplemental 
water during planting and in the early stages of growth, 
and continued cultivation for weed control are needed to 
insure the establishment and survival of plantings. The 
trees that are best adapted and that have a good 
chance of survival are Rocky Mountain juniper, 
ponderosa pine, Siberian elm, Russian-olive, and 
hackberry; the shrubs are skunkbush sumac, lilac, 
Siberian peashrub, and American plum. 

These soils are suited to use as homesites, but, 
because of the low bearing strength of the soils, 
foundation footings need to be sufficiently wide to 
provide a safety margin of support for the weight of 
buildings. Backfilling foundations with coarser textured 
material can reduce the effects of soil shrinking and 
swelling. The Kuma soil has a moderate limitation for 
use as septic tank filter fields because of slow 
permeability. Leach lines have to be more extensive than 
typical. 

Capability subclass llc, nonirrigated, and lle, irrigated. 


26—Laird fine sandy loam. This is a deep, well 
drained soil in swales in sandhill valleys. This soil formed 
in wind-reworked alluvium. The areas generally are 
rounded and range to 200 acres in size. They are mainly 
in the northeastern part of the county. 

Included in mapping are Haxtun loamy sand, which 
makes up about 10 percent of this map unit, and Dailey 
loamy sand, which makes up less than 5 percent. 

Typically, the surface layer is grayish brown and light 
brownish gray fine sandy loam about 27 inches thick. 
The underlying material, to a depth of about 46 inches, is 
light gray very fine sandy loam and has abundant 
calcium and magnesium salts and some snail shells; to a 
depth of 60 inches or more, the underlying material is 
light gray loamy fine sand. 

Permeability is moderate to a depth of 40 inches or 
more and is rapid below that. The available water 
capacity is moderate. The effective rooting depth is more 
than 60 inches. The underlying material is moderately 
alkaline to strongly alkaline. Surface runoff is slow. Water 
erosion is a slight hazard, and soil blowing is a severe 
hazard. 

In many areas, this soil is used for crops. It is poorly 
suited to use as nonirrigated cropland because of the 
severe soil blowing hazard. About 50 percent of the 
acreage of this soil is irrigated cropland. The salts in this 
soil tend to stunt the growth of cover and turn it yellow. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining fertility. Soil 
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blowing can be controlled by leaving crop residue on the 
surface when crops are not grown. Crops can be seeded 
directly into the crop residue, which serves as a 
protective mulch that can prevent damage to emerging 
seedlings by soil blowing. Grasses and legumes grown in 
rotation about one-fourth of the time help restore organic 
matter lost by soil blowing. Decomposition of organic 
matter has a stabilizing effect that helps the soil resist: 
soil blowing. 

This soil is suited to sprinkler irrigation. Surface 
irrigation is feasible with some land leveling. Fertilizers 
that add nitrogen and phosphorus to the soil are needed 
for optimum yields. Iron and possibly zinc need to be 
added to the soil to prevent yellowing and stunted 
growth. Soil tests can help to determine the amount of 
fertilizer needed. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving moisture. This 
soil is best suited to grain sorghum; however, small 
grains can also be grown. To help maintain the organic 
matter content and soil structure, an alfalfa-grass or 
grass mixture should be grown for 2 or 3 years and then 
alternated with annual crops. Crop residue can be left on 
the surface to reduce the hazard of soil blowing. Light 
applications of nitrogen fertilizer normally increase crop 
yields and the amount of crop residue produced. Crops 
should be planted at right angles to the prevailing wind, 
and the newly planted fields should be left in a ridged 
condition. Ridges equivalent to those left by a deep 
furrow drill are most effective. 

The potential native vegetation on this soil is 
dominantly needleandthread, switchgrass, little bluestem, 
indiangrass, and western wheatgrass. Overgrazing the 
range will cause indiangrass, switchgrass, western 
wheatgrass, and needleandthread to decrease in the 
plant community, and saltgrass and sand dropseed will 
increase. Proper grazing use and deferred grazing can 
maintain the productive potential of the range. 

Badly deteriorated range or cropland can be reseeded 
with a mixture selected from recommended varieties of 
little bluestem, sideoats grama, blue grama, prairie 
sandreed, switchgrass, and indiangrass. These grasses 
should be seeded in a firm seedbed as free as possible 
of competition from perennial plants or in the clean, firm 
stubble of sorghum or millet. For best results, seeding 
should take place early in spring. After seeding, grazing 
should be deferred for two growing seasons to insure 
the establishment and survival of seedlings. 

This soil has good potential for the development of 
habitat for openland wildlife, including pheasant, 
cottontail, mourning dove, and songbirds, especially in 
areas under irrigation where a variety of crops and cover 
types can be grown. The habitat for openland wildlife 
can be improved by planting trees and shrubs and by 
establishing undisturbed nesting cover. Windbreaks can 
also be established to improve the habitat for openland 
wildlife. Rangeland wildlife, including antelope, jackrabbit, 
lark bunting, and horned lark, can be encouraged on 
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grasslands by good livestock grazing management, by 
fencing to permit the free movement of antelope, and by 
developing livestock watering facilities. 

This soil generally is suited to windbreaks and 
environmental plantings. The hazard of soil blowing is 
the principal limitation to establishing trees and shrubs. 
This limitation can be overcome by cultivating only in the 
tree row and by leaving a strip of vegetation between the 
rows. Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be wide enough to provide a safety margin of 
support for the weight of buildings. This soil is well suited 
to use as septic tank filter fields. 

Capability subclass llle, nonirrigated and irrigated. 


27—Las Animas fine sandy loam. This is a deep, 
poorly drained, nearly level soil on flood plains of the 
Republican and Arikaree Rivers. It formed in recent 
alluvium. The areas of the soil are elongated and range 
to 600 acres in size. Slopes are no more than 2 percent. 

Included in mapping are areas of Glenberg fine sandy 
loam and Bankard sandy loam, which make up about 15 
percent of this map unit, and areas of Platte fine sandy 
loam, which make up about 5 percent. 

Typically, the surface layer is grayish brown sandy 
loam about 7 inches thick. The underlying material, to a 
depth of about 34 inches, is light gray sandy loam; to a 
depth of about 51 inches, it is gray coarse sandy loam; 
and to a depth of 60 inches or more, it is gray coarse 
sand. 

Permeability is moderately rapid. The available water 
capacity is moderate. The salinity of the surface layer 
varies from place to place and ranges from low to high. 
The effective rooting depth is 60 inches or more. Surface 
runoff is slow. Water erosion is a slight hazard, and soil 
blowing is a severe hazard. The water table is at a depth 
of about 18 inches. This soil is occasionally flooded for a 
brief period. 

Most of the acreage of this map unit is native 
rangeland. Some small areas are part of cultivated fields. 
This soil is only moderately well suited to use as 
cropland because of wetness and salinity. 

The main concerns in managing irrigated cropland 
include controlling soil blowing and reducing the salt 
content. Soil blowing can be controlled by leaving crop 
residue on the surface when crops are not grown. Crops 
can be seeded directly into the crop residue, which 
serves as a protective mulch that can prevent damage to 
emerging seedlings by soil blowing. This soil is best 
suited to salt-tolerant crops, barley, sugar beets, or tall 
wheatgrass for pasture. 

This soil is best suited to sprinkler irrigation, but 
surface irrigation is feasible with land leveling. Fertilizers 
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that add nitrogen and phosphorus to the soil, applied at 
rates determined by soil tests, normally increase the 
yield of irrigated crops. The salt content in the surface 
layer can be reduced by irrigating more than is normal 
for this soil and for the crops grown. This should be 
done annually with the first irrigation and perhaps more 
often because salts tend to accumulate in the surface as 
water evaporates. 

On nonirrigated cropland, this soil is best suited to 
barley and grain sorghum. The soil needs to be 
protected from soil blowing throughout the year. Leaving 
crop residue as standing stubble when crops are not 
grown and stripcropping can help to control soil blowing. 
Cropland can be converted to grass by seeding with a 
mixture selected from western wheatgrass, tall 
wheatgrass, slender wheatgrass, switchgrass, or alkali 
sacaton. 

The potential native vegetation on this soil is 
dominantly sacaton, switchgrass, western wheatgrass, 
inland saltgrass, sedges, and Baltic rush. Overgrazing 
the range will cause alkali sacaton, switchgrass, and 
western wheatgrass to decrease in the plant community, 
and inland saltgrass, alkali bluegrass, foxtail barley, 
rushes, sedges, and forbs will increase. 

Range in poor condition can be improved by seeding. 
A mixture of big bluestem, switchgrass, indiangrass, or 
singly, western wheatgrass, intermediate, or tall 
wheatgrass can be used in seeding. A proper seedbed 
must be prepared. 

Wildlife habitat is an important use for this soil 
because of its proximity to the Arikaree and Republican 
Rivers. On cropland, wildlife such as waterfowl, 
pheasant, and deer utilize the crop residue. Wildlife 
habitat can be improved on this soil by planting trees 
and shrubs and establishing undisturbed nesting cover of 
grasses and legumes. Waterfowi can be attracted to the 
area by developing shallow-water areas. 

On nonirrigated land, this soil can provide habitat for 
antelope, lark bunting, and other rangeland wildlife. The 
trees and shrubs recommended for use in windbreaks 
can be established to improve the habitat for openland 
wildlife. 

This soil generally is well suited to windbreaks and 
environmental plantings. Poor drainage and the 
abundant and persistent vegetation are the principal 
limitations to establishing trees and shrubs. Continued 
cultivation for weed control and careful plant selection 
are needed to insure the survival of plantings. The trees 
that are best adapted and that have a good chance of 
survival are Russian-olive and Rocky Mountain juniper; 
the shrubs are American plum, purple willow, common 
chokecherry, and redosier dogwood. 

This soil is poorly suited to use as homesites because 
of the flood hazard and wetness. 

Capability subclass lllw, nonirrigated and irrigated. 


28—Las Animas loam. This is a deep, poorly drained 
soil on flood plains along the North Fork of the 
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Republican River. It formed in recent alluvium that 
washed from the limestone breaks to the south and from 
the sandhills to the north. The areas are elongated, 
parallel to the river, and range to 200 acres in size. 

Included in mapping and making up about 15 percent 
of the map unit are small areas of Platte fine sandy loam 
in oxbows of streams. 

Typically, the surface layer is grayish brown, 
calcareous юат about 7 inches thick. The underlying 
material, to a depth of 60 inches or more, is stratified 
fine sandy loam, sandy loam, and sandy clay loam. In 
places, coarse sand is at a depth of about 40 inches. 

Permeability is moderately rapid. The available water 
capacity is moderate. Surface runoff is slow. Water 
erosion and soil blowing are slight hazards. The depth to 
the water table is about 18 inches. The salinity of the 
surface layer varies from place to place and ranges from 
low to moderate. Brief flooding occurs occasionally. 

This soil is used, almost exclusively as rangeland and 
for wildlife habitat. 

The potential native vegetation is dominantly 
switchgrass, indiangrass, big bluestem, western 
wheatgrass, and prairie cordgrass. Sedges and rushes 
generally are understory plants on this soil but are not 
prominent except where water is at or very near the 
surface throughout the year. Other grasses and 
perennial forbs and some shrubby species such as wild 
rose are scattered on this soil. Cattails and bullrushes 
are in swampy areas. The ground cover is 60 percent or 
more. It is uniform and has no bare spots except where 
water stands on the surface during much of the year. 
The tall grasses are thrifty and productive and produce 
an abundance of litter. 

Proper grazing use maintains range in good condition. 
Continuous overgrazing will cause switchgrass, big 
bluestem, and indiangrass to decrease in number. 
Production can be improved by applying nitrogen 
fertilizer. Range in extremely poor condition can be 
improved by reseeding with a mixture of big bluestem, 
switchgrass, and indiangrass, or, singly, with western, 
intermediate, or tall wheatgrass. A proper seedbed must 
be prepared. 

Wetland wildlife, especially waterfowl, inhabit these 
areas because of the moisture due to the wetness of this 
soil. The habitat for wetland wildlife can be improved by 
excavating or pothole blasting to establish open-water 
areas. Livestock grazing should be carefully managed to 
maintain the cover for waterfowl. The trees and shrubs 
recommended for use in windbreaks can be established 
to enhance wetland wildlife reproduction. 

This soil generally is well suited to windbreaks and 
environmentai plantings. The poor soil drainage and the 
abundant and persistent vegetation are the principal 
limitations to establishing trees and shrubs. Summer 
fallow, continued cultivation for weed control, and careful 
plant selection are needed to insure the survival of 
plantings. The trees that are best adapted and that have 
a good chance of survival are eastern cottonwood, 
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golden willow, blue spruce, and Rocky Mountain juniper; 
the shrubs are American plum, purple willow, common 
chokecherry, and redosier dogwood. 

This soil is poorly suited to use as homesites because 
of wetness and the hazard of flooding. 

Capability subclass Vw, nonirrigated. 


29—Manter loamy sand. This is a deep, well drained, 
nearly level soil on smooth plains. It formed in eolian 
sand. The areas of this soil are irregular in shape and 
range to 500 acres in size, Slopes generally are less 
than 2 percent. 

Included in the mapped areas is Haxtun loamy sand, 
which makes up as much as 20 percent of this map unit. 

Typically, the surface layer is grayish brown loamy 
sand about 6 inches thick. The subsoil is dark brown 
sandy loam about 15 inches thick. The substratum, to a 
depth of 60 inches, is light gray, calcareous loamy sand. 
In the northeastern part of the county, the substratum is 
light gray loam underlain by light gray fine sandy loam. 

Permeability is moderately rapid. The available water 
capacity is moderate. The effective rooting depth is more 
than 60 inches. Surface runoff is slow. Water erosion is 
a slight hazard, and soil blowing is a severe hazard. 

About 75 percent of the acreage of this soil is land 
that was once or is now used as nonirrigated cropland. 
In many areas, this land has been reseeded to grass or 
has been converted to irrigated cropland, pasture, or 
hayland. The rest of the acreage is rangeland. 

The main concerns in managing irrigated cropland are 
controlling soil blowing, which can result in large losses 
of the organic matter in this soil, and maintaining soil 
fertility. Soil blowing can be controlled by leaving crop 
residue lying on the surface or as standing stubble when 
crops are not grown. Crops can be seeded directly into 
the crop residue, which serves as a protective mulch 
that can help to prevent damage to young crops by soil 
blowing. Grasses and legumes grown in rotation about 
one-fourth of the time help to restore organic matter lost 
by soil blowing. Decomposition of organic matter in the 
soil has a stabilizing effect that helps the soil resist soil 
blowing. 

This soil is best suited to sprinkler irrigation. Frequent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. Liberal applications 
of nitrogen and phosphorus fertilizers are needed where 
substratum material has been exposed by land leveling 
or erosion. On irrigated land, inland saltgrass tends to 
invade areas that are not regularly cultivated. Corn may 
have yellowing leaves, which is a sign of iron chlorosis. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving moisture. This 
soil is best suited to grain sorghum; however, small 
grains can also be grown. To help maintain the organic 
matter content and soil structure, an alfalfa-grass or 
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grass mixture should be grown for 2 or 3 years and then 
alternated with annual crops. Crop residue can be left on 
the surface to reduce the hazard of soil blowing. Light 
applications of nitrogen fertilizer normally increase crop 
yields and the amount of crop residue produced. Crops 
should be planted at right angles to the prevailing wind, 
and the newly planted field should be left in a ridged 
condition. Ridges equivalent to those left by a deep 
furrow drill are most effective. 

The potential native vegetation on this soil is 
dominantly prairie sandreed, sand bluestem, switchgrass, 
blue grama, and needleandthread. Continuous heavy 
grazing will cause sand bluestem, needleandthread, 
switchgrass, and prairie sandreed to decrease in the 
plant community, and blue grama, sand sagebrush, and 
sand dropseed will increase. Extremely heavy use will 
cause annual weeds and grasses to invade. The range 
potential on this soil can best be realized through sand 
sagebrush management, deferred grazing, and seeding, 
where needed. Badly depleted native grassland can be 
improved by interseeding. Nonirrigated cropland can be 
converted to grass by seeding with a mixture selected 
from the wheatgrasses, sand bluestem, switchgrass, and 
indiangrass. The clean, firm stubble of sorghum or millet 
is suitable as a seedbed. For best results, seeding 
should take place early in spring. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
Rangeland wildlife, for example, the pronghorn antelope, 
can be encouraged by developing livestock watering 
facilities, by properly grazing livestock, and by range 
seeding, where needed. The trees and shrubs suitable 
for use in windbreaks can provide cover for wildlife. Sand 
cherry, caragana, cotoneaster, and similar species can 
provide food. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is well suited to use as homesites, but, 
because of the low bearing strength of the soil, 
foundation footings need. to be wide enough to provide a 
safety margin of support for the weight of buildings. This 
soil is well suited to use as septic tank filter fields. 

Capability subciass llle, nonirrigated and irrigated. 


30—Manter sandy loam, 2 to 5 percent slopes. This 
is a deep, well drained, nearly level to gently sloping soil 
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on smooth plains near the sandhills. It formed in eolian 
sand. Mapped areas range to 300 acres in size. 

Included in mapping are Ascalon sandy loam, which 
makes up about 5 percent of the map unit, and 
Julesburg loamy sand, which also makes up about 5 
percent. The Ascalon soil is on the concave part of 
slopes, and the Julesburg soil is on ridges. 

Typically, the surface layer is grayish brown sandy 
loam about 6 inches thick. The subsoil is grayish brown 
and brown sandy loam about 22 inches thick. The 
substratum, to a depth of more than 60 inches, is very 
pale brown sandy loam. 

Permeability is moderately rapid. The available water 
capacity is moderate. The effective rooting depth is more 
than 60 inches. Surface runoff is medium. Water erosion 
is a slight hazard, and soil blowing is a severe hazard. 

About 60 percent of the acreage of this map unit is 
cropland, and about 40 percent is rangeland or 
grassland that has been converted from cropland. Grain 
sorghum and wheat are the main nonirrigated crops. 
Winter wheat commonly is grown in a crop-fallow 
system. Some of the cropland is used for irrigated corn 
or alfalfa. 

The main concerns in managing irrigated cropland are 
controlling soil blowing, which can result in large losses 
of the organic matter in the soil, and maintaining soil 
fertility. Soil blowing can be controlled by leaving crop 
residue lying on the surface or as standing stubble when 
crops are not grown. Crops can be seeded directly into 
the crop residue, which serves as a protective mulch 
that helps to prevent damage to young crops by soil 
blowing. Grasses and legumes grown in rotation about 
one-fourth of the time help to restore organic matter lost 
through soil blowing. Decomposition of organic matter in 
the soil has a stabilizing effect that helps the soil resist 
soil blowing. 

This soil is best suited to sprinkler ìrrigation. Freguent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, increase the 
yield of irrigated crops. Liberal applications of nitrogen 
and phosphorus fertilizer are needed where substratum 
material has been exposed by erosion. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential conservation practices are leaving crop 
residue on the soil (fig. 5), stubble mulch tillage, and 
stripcropping. A cropping system of row crops grown 
annually or alternated with wheat helps to better protect 
the soil from soil blowing and washing; however, yields 
may be less. Where slopes are long enough to permit 
their use, terracing and farming on the contour can 
reduce runoff and conserve water. Light applications of 
nitrogen fertilizer normally will result in larger amounts of 
crop residue, which helps reduce soil blowing and trap 
snow. 
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Figure 5.—In this area of Manter sandy loam, 2 to 5 percent slopes, the crop residue is left standing to help control soil blowing. 


The potential native vegetation is dominantly sand 
bluestem, needleandthread, prairie sandreed, 
switchgrass, and blue grama. Continuous heavy grazing 
will cause sand bluestem, switchgrass, needleandthread, 
and prairie sandreed to decrease in the plant community, 
and blue grama, sand sagebrush, and sand dropseed will 
increase. Extreme heavy use will cause annual weeds 
and grasses to invade. 


The range potential on this soil can be best realized 
by deferred grazing, managing sand sagebrush, and 
range seeding, where needed. 

Nonirrigated fields converted to grass or range that is 
in poor condition can be improved by seeding with a 
mixture selected from crested, pubescent, ог 
intermediate wheatgrass; sand bluestem; switchgrass; 
and indiangrass. For best results, a proper seedbed 
should be prepared. However, timely seeding into 
stubble or a cover crop can produce satisfactory results 
and helps to control erosion. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed by 
establishing nesting and escape cover. 

This soil is well suited to use as homesites, but, 
because of the low bearing strength of the soil, 
foundation footings need to be wide enough to provide a 


safety margin of support for the weight of buildings. This 
soil is well suited to use as septic tank filter fields. 
Capability subclass Ille, nonirrigated and irrigated. 


31—Manter sandy loam, 5 to 9 percent slopes. This 
is a deep, well drained, sloping soil on smooth plains in 
the central and southern parts of the county. It formed in 
eolian sand. Mapped areas range to 200 acres in size. 
Slopes range from 5 to 9 percent but are mainly less 
than 7 percent. 

Included in mapping and making up as much as 25 
percent of this map unit are areas of Bayard fine sandy 
loam on ridges or on the convex, upper part of slopes. 
Of minor extent in the unit is Eckley gravelly sandy loam, 
which is in small areas along the valley of the Arikaree 
River in the southern part of the county. 

Typically, the surface layer is grayish brown sandy 
loam about 6 inches thick. The subsoil is dark grayish 
brown sandy loam about 12 inches thick. The 
substratum, to a depth of more than 60 inches, is pale 
brown sandy loam. 

Permeability is moderately rapid. The available water 
capacity is moderate. The effective rooting depth is more 
than 60 inches. Surface runoff is moderate. Water 
erosion is a moderate hazard, and soil blowing is a 
severe hazard. 

About 20 percent of the acreage of this map unit is 
sprinkler-irrigated cropland. The rest is used mainly as 
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rangeland. A few small areas are part of nonirrigated 
cropland, but this soil is not suited to nonirrigated crops 
because of the severe hazards of water erosion and soil 
blowing. 

The main concerns in managing irrigated cropland are 
controlling water erosion and soil blowing and 
maintaining soil fertility and the organic matter content. 
Soil blowing can be minimized by leaving crop residue on 
the soil as standing stubble when crops are not grown. 
Crops can be seeded directly into crop residue, which 
serves as a protective mulch that helps to prevent 
damage to young crops by soil blowing. Grasses and 
legumes grown in rotation up to half of the time help to 
maintain the organic matter content. Decomposition of 
organic matter in the soil has a stabilizing effect that 
helps this soil resist soil blowing. 

This soil is suited only to sprinkler irrigation. Freguent 
light applications of water make the most efficient use of 
water and reduce erosion. On short steep slopes, gullies 
can form in the wheel path of sprinklers. This problem 
can be prevented by avoidìng overirrigation and by 
maintaining irrigation equipment in good condition. 
Fertilizers that add nitrogen and phosphorus to the soil 
are needed for profitable crop yields. Soil tests and 
anticipated yields should be used to estimate application 
rates. 

The potential native vegetation is dominantly sand 
bluestem, needleandthread, prairie sandreed, 
switchgrass, and blue grama. Continuous heavy grazing 
will cause sand bluestem, switchgrass, needleandthread, 
and prairie sandreed to decrease in the plant community, 
and blue grama, sand sagebrush, and sand dropseed will 
increase. Extreme heavy use will cause annual weeds 
and grasses to invade. The range potential of this soil 
can best be realized by deferred grazing, managing sand 
sagebrush, and range seeding, where needed. 

Range in poor condition can be improved or cropland 
can be converted to grass by seeding with a mixture 
selected from crested, pubescent, or intermediate 
wheatgrass; sand bluestem; sideoats grama; and 
switchgrass. A properly prepared seedbed and timely 
seeding are essential for satisfactory results. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed by 
establishing nesting and escape cover. Undisturbed 
nesting cover is vital for pheasants. Habitat for openland 
wildlife can be improved by planting drought-tolerant 
trees and shrubs. The trees and shrubs recommended 
for use in windbreaks on this soil can provide habitat for 
wildlife. Rangeland wildlife, for example, the pronghorn 
antelope, can be encouraged by developing livestock 
watering facilities, by properly grazing livestock, and by 
range seeding, where needed. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
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can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be wide enough to provide a safety margin of 
support for the weight of buildings. This soil is well suited 
to use as septic tank filter fields. 

Capability subclass Vle, nonirrigated, and IVe, irrigated. 


32—Paoli sandy loam. This is a deep, well drained 
soil on flood plains and second-bottom stream terraces 
in the northern part of the county. It formed in sandy 
recent alluvium. The areas of this soil are elongated and 
range to 200 acres in size. Slopes are less than 2 
percent. 

Included in mapping are small areas of Albinas loam 
and Bankard sand. These soils make up no more than 
15 percent of any one mapped area. 

Typically, the surface layer is grayish brown sandy 
loam about 32 inches thick (fig. 6). The underlying 
material, to a depth of 60 inches or more, is light 
brownish gray, calcareous coarse sandy loam. |በ places, 
a layer of gravelly sand several feet thick is below a 
depth of about 24 inches. 

Permeability is moderately rapid. The available water 
capacity is moderate. Runoff is slow. Water erosion is a 
slight hazard, and soil blowing is a severe hazard. Brief 
periods of flooding occur rarely along some 
drainageways and occasionally along others. 

This soil is used as rangeland and for nonirrigated 
wheat, sorghum, or corn. A cropping system of small 
grain-fallow or of row crops alternated with small grain- 
fallow is used on this soil. 

The miain concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential conservation practices are stubble mulch 
tillage and stripcropping. Light applications of nitrogen 
fertilizer normally result in larger amounts of crop 
residue, which helps to reduce soil blowing and trap 
snow. A cropping system of small grains alternated with 
row crops can provide a protective cover. 

The potential native vegetation is dominantly sand 
bluestem, switchgrass, needleandthread, prairie 
sandreed, and blue grama. Continuous heavy grazing will 
cause sand bluestem, switchgrass, needleandthread, 
and prairie sandreed to decrease in the plant community, 
and blue grama, sand sagebrush, and sand dropseed will 
increase. Extreme heavy use will cause annual weeds 
and grasses to invade. Effective range management 
practices are deferred grazing, sand sagebrush 
management, and range seeding, where needed. 

Deteriorated rangeland can be improved by seeding 
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Figura 6.—Profile of Paoli sandy loam. The surface layer 
is 32 inches thick. 


with a mixture selected from sand bluestem, little 
bluestem, sideoats grama, prairie sandreed, switchgrass, 
indiangrass, Indian ricegrass, and blue grama. 
Nonirrigated cropland can be converted to grass by 
seeding with a mixture selected from the wheatgrasses, 
sand bluestem, switchgrass, and indiangrass, into 
sorghum or millet stubble. 

This soil has good potential for the development of 
habitat for openland wildlife, including pheasant, 
cottontail, mourning dove, and songbirds. The habitat for 
openland wildlife can be improved by planting the trees 
and shrubs recommended for use in windbreaks. 
Rangeland wildlife, including antelope, jackrabbit, lark 
bunting, and horned lark, can be encouraged on 
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grasslands by good livestock grazing management, by 
fencing to permit the free movement of antelope, and by 
developing watering facilities. 

This soil generally is suited to windbreaks and 
environmental! plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are the 
best adapted and that have a good chance of survival 
are Rocky Mountain juniper, ponderosa pine, Siberian 
elm, Russian-olive, and hackberry; the shrubs are 
skunkbush sumac, lilac, and Siberian peashrub. 

This soil is pourly suited to use as homesites because 
of the hazard of flooding. 

Capability subclass Ille, nonirrigated, and lle, irrigated. 


33—Pits. This map unit consists of excavated areas 
that range from 5 to 60 acres in size. These areas are 
scattered throughout the county and are used as a 
source of material for gravelling roads or for 
embankments. Many are no longer used. Some of the 
broad, shallow excavations can be seeded with a grass 
mixture selected from recommended varieties of 
wheatgrasses, little bluestem, sideoats grama, and blue 
grama. The seedbed should be firm and as free as 
possible of competition from perennial plants. For best 
results, seeding should take place early in spring. The 
deeper excavations possibly could be used for sanitary 
landfills; however, onsite investigation and evaluation are 
needed to determine if ground-water pollution is a 
hazard. 


34—Platner sandy loam, 3 to 5 percent slopes. This 
is a deep, well drained, gently sloping soil on smooth 
plains on high terraces in the northwestern part of the 
county. This soil formed in old alluvium. The areas range 
to 200 acres in size. 

included in mapping and making up about 20 percent 
of this map unit is Ascalon sandy loam. On about one- 
fourth of the acreage, the Platner soil has sand or 
gravelly sand in the substratum between depths of 24 
and 40 inches. Also included are areas of eroded soils 
that have a surface layer of light yellowish brown, 
calcareous sandy loam. 

Typically, the surface layer is grayish brown sandy 
foam about 6 inches thick. The subsoil is dark grayish 
brown clay loam about 10 inches thick. The substratum, 
to a depth of about 36 inches, is very pale brown, 
calcareous loam, and to a depth of 60 inches or more it 
is very pale brown, calcareous sandy loam. 

Permeability is slow in the subsoil and moderately 
rapid below a depth of about 40 inches. The available 
water capacity is moderate. The effective rooting depth 
is 60 inches or more. Surface runoff is medium. Water 
erosion is a slight to moderate hazard, and soil blowing 
is a severe hazard. 
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About 75 percent of the acreage of this map unit is 
cropland, irrigated and nonirrigated. Winter wheat grown 
in a crop-fallow system is the main nonirrigated crop. 
Corn is the main irrigated crop. This soil ìs fairly well 
suited to nonirrigated crops. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil fertility and 
tilth. Incorporating crop residue into the surface layer 
helps to control soil blowing, to improve soil tilth and 
water intake, and to reduce erosion. Minimizing tillage 
can help to maintain tilth and reduce erosion. Because 
this soil is low in nitrogen, fertilizer needs to be added 
for optimum yields on irrigated cropland. Grasses and 
legumes grown in rotation about one-fourth of the time 
help to maintain tilth and fertility and to improve water 
intake. 

This soil is best suited to sprinkler irrigation. Water 
must be applied slowly enough to avoid runoff and to 
moisten the soil fairly deep. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential conservation practices are stubble mulch 
tillage and stripcropping. Where slopes are long enough 
to permit their use, terracing and contour farming are 
effective in reducing runoff. Light applications of nitrogen 
fertilizer normally will result in larger amounts of crop 
residue, which helps reduce soil blowing and trap snow. 
Nonirrigated cropland can be converted to grass by 
seeding with a mixture selected from the wheatgrasses, 
blue grama, and sideoats grama. The clean, firm stubble 
of millet or grain sorghum can be used as a seedbed. 
After seeding, grazing should be deferred until the end of 
the second growing season. 

The potential native vegetation is dominantly blue 
grama, buffalograss, western wheatgrass, sedge, and 
green needlegrass. Continuous heavy grazing will cause 
western wheatgrass and green needlegrass to decrease, 
and blue grama and buffalograss will increase, forming a 
dense low-producing sod. Continued overuse will cause 
an invasion by red three-awn, snakeweed, cactus, 
fringed sagebrush, and other annuals. Deferred grazing 
can help to maintain the range potential. Mechanical 
practices such as pitting and contour furrowing are 
effective in reducing runoff on sodbound range. 

Rangeland wildlife, for example, the pronghorn 
antelope, can be encouraged by developing livestock 
watering facilities, by properly grazing livestock, and by 
range seeding, where needed. The habitat for openland 
wildlife can be improved by planting trees and shrubs 
that are tolerant of droughty conditions. Undisturbed 
nesting cover is vital for pheasants. Establishing 
windbreaks can improve the habitat for openiand wildlife. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
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planting and during dry periods. The trees that are best 
adapted and have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, and Siberian peashrub. 

This soil is suited to use as homesites, but, because of 
the low bearing strength of the soil, foundation footings 
need to be wide enough to support the weight of 
buildings. This soil is well suited to use as septic tank 
filter fields if the leach lines are placed below the 
subsoil. 

Capability subclass IVe, nonirrigated, and Ille, irrigated. 


35—Platner loam. This is a deep, well drained soil on 
smooth plains in the northwestern and southwestern 
parts of the county. It formed in loess-capped old 
alluvium. The areas are irregular in shape and range to 
1,000 acres in size. 

Included in mapping are Rago loam, which makes up 
about 5 percent of this map unit, and Ascalon fine sandy 
loam, which makes up about 15 percent. The Rago soil 
is in depressions or swales, and the Ascalon soil is on 
gentle, convex slopes. In places on high terraces near 
Red Willow and Coyote Creeks in the northern part of 
the county, the Platner soil has thin layers of gravel at a 
depth of 2 to 3 feet. In some areas, up to 2 acres in 
size, it is eroded and has a surface layer of pale brown, 
calcareous loam or sandy loam. Also included in 
mapping and scattered throughout this map unit are 
areas where the Platner soil is intermittently ponded. 
These areas generally are 5 acres or less in size and 
average 3 per square mile. 

Typically, the surface layer is grayish brown loam 
about 6.inches thick. The subsoil is dark grayish brown 
clay loam about 13 inches thick. The substratum, to a 
depth of about 40 inches, is very pale brown loam and 
gravelly sandy loam. Below that, to a depth of 60 inches 
or more, it is pink gravelly sand (fig. 7). 

Permeability is slow in the subsoil and moderately 
rapid below a depth of about 40 inches. The available 
water capacity is high. The effective rooting depth is 60 
inches or more. Surface runoff is slow. Water erosion is 
a slight hazard, and soil blowing is a moderate hazard. 

More than 95 percent of the acreage of this map unit 
is cultivated land. About 60 percent of this land is used 
for nonirrigated wheat. The rest of the cultivated land is 
mainly used for irrigated corn and sugar beets. This soil 
is well suited to nonirrigated crops because it has a high 
water-holding capacity. Wheat is grown in a crop-fallow 
System because the annual precipitation usually is 
insufficient for annual cropping. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil tilth. Soil 
blowing can be controlled by leaving crop residue on the 
surface to protect the soil when crops are not grown. 
Soil tilth can be maintained by incorporating crop residue 
into the surface layer, by chiseling once every 3 or 4 
years, and by minimizing tillage. 
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Figure 7.—Profile of Platner loam. The dark-colored 
surface layer and subsoil overlie the light- 
colored substratum. 


This soil is suited to sprinkier irrigation or surface 
irrigation. Because of slow intake, the water must be 
applied slowly, and enough water must be applied to 
moisten the soil fairly deep. This is a fertile soil, but the 
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high yields of irrigated crops can create a nutrient 
deficiency. Soil tests can determine the rate at which 
fertilizer should be applied. Liberal applications of 
phosphorus and nitrogen fertilizers are needed where 
substratum material has been exposed by erosion or 
land leveling. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. The essential practices for 
controlling soil blowing and conserving moisture are 
stubble mulch tillage and stripcropping. Farming on the 
contour and terracing help to reduce surface runoff and 
conserve water. Soil tilth can be maintained by 
incorporating crop residue into the soil and by chiseling 
every 3 or 4 years to improve soil permeability. 
Emergency tillage that leaves clods of soil on the 
surface helps to control soil blowing in periods of 
combined wind and drought. 

The potential native vegetation on this soil includes 
blue grama, buffalograss, western wheatgrass, sedge, 
and green needlegrass. Continuous heavy grazing on 
rangeland will cause western wheatgrass and green 
needlegrass to decrease; blue grama and buffalograss 
will increase, forming a dense, low-producing sod. 
Continued overuse will result in the invasion of red three- 
awn, broom snakeweed, cactus, fringed sagebrush, and 
other annuals. Deferred grazing can help to maintain the 
range potential. Mechanical practices such as pitting and 
contour furrowing are effective in reducing runoff on 
sodbound range. 

This soil has good potential for the development of 
habitat for openland wildlife, including pheasant, 
cottontail, mourning dove, and songbirds, especially in 
areas under irrigation where a great variety of crops and 
cover types can be grown. The habitat for openland 
wildlife can be improved by planting trees and shrubs, 
including those suitable for use in windbreaks, and by 
establishing undisturbed nesting cover. 

This soil generally is suited to windbreaks and 
environmental plantings. Summer fallow a year before 
planting, supplemental water during planting and in the 
early stages of growth, and continued cultivation for 
weed control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is suited to use as homesites; however, the 
deficiency in the bearing strength of the soil and the 
shrink-swell potential are limitations. Foundation footings 
need to be sufficiently wide to provide a safety margin of 
support for the weight of buildings. Backfilling 
foundations with coarser textured material can reduce 
the effects of shrinking and swelling. Because of the 
slow permeability in the subsoil, septic tank filter fields 
need to be larger than normal. Placing leach lines below 
the subsoil can also correct the problem of slow 
permeability. 
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Capability subclass llc, nonirrigated, and lle, irrigated. 


36—Platte fine sandy loam. This is a deep, poorly 
drained, nearly level soil on flood plains. It formed in 
calcareous sandy alluvium. The areas of this soil are 
elongated and range to 200 acres in size. 

Included in mapping are small areas of Bankard soils. 
Bankard soils are on slightly higher terraces or near 
streambanks. They make up less than 10 percent of this 
map unit. 

Typically, the surface layer is grayish brown fine sandy 
loam about 6 inches thick. The layer below that is pale 
brown fine sand about 7 inches thick. The underlying 
material ìs light brownish gray, stratified gravelly coarse 
sand to a depth of 60 inches or more. 

Permeability is very rapid. The available water capacity 
is low. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. Brief 
flooding occurs frequently. The depth to the water table 
is 24 inches or more. 

This soil is used mainly as hayland and pasture. The 
water table enhances the production of grasses for 
forage. 

Proper pasture and hayland management includes 
rotating grazing to allow proper plant regrowth, fertilizing, 
spraying to control weeds and brush, timely hay harvest, 
and harrowing to smooth the surface after haying or 
grazing. 

The potential native vegetation is dominantly sand 
bluestem, indiangrass, switchgrass, prairie cordgrass, 
little bluestem, sedge, and rushes. If the range 
deteriorates, the dominant grasses will decrease in 
number, and forbs and wood shrubs will increase. 
Deteriorated range can be improved by interseeding with 
a mixture of indiangrass, switchgrass, and sand 
bluestem. 

In areas where this soil is wet, shallow-water areas 
can be developed by excavation or pothole blasting to 
improve the habitat for waterfowl and shorebirds. 
Because of the availability of moisture, this soil can 
provide excellent nesting cover for waterfowl if livestock 
grazing is carefully managed. The tree and shrub species 
that are suitable for use in farmstead windbreaks can 
also be used to improve wildlife habitat. 

This soil generally is well suited to windbreaks and 
environmental plantings. Poor drainage and the 
abundant and persistent vegetation are the principal 
limitations to establishing trees and shrubs. Continued 
cultivation for weed control and careful plant selection 
are needed to insure the survival of plantings. The trees 
that are best adapted and that have a good chance of 
survival are eastern cottonwood, golden willow, and 
Rocky Mountain juniper; the shrubs are American pium, 
purple willow, common chokecherry, and redosier 
dogwood. 

This soil is poorly suited to use as homesites because 
of the wetness, flooding, and pollution hazards. 

Capability subclass Vw, nonirrigated. 
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37—Rago loam. This is a deep, well drained, nearly 
level soil on the slightly concave parts of smooth plains. 
This soil formed in loess. The areas are irregular in 
shape and range to 1,000 acres in size. They are mainly 
in the northern part of the county. Slopes generally are 
less than 2 percent. 

Included in the mapped areas is Platner loam, which 
makes up about 10 percent of this map unit. Areas 
where the soil is intermittently ponded, up to 5 acres or 
more in size, are scattered throughout the map unit, 
averaging about 10 per square mile. 

Typically, the surface layer is grayish brown loam 
about 8 inches thick. The upper part of the subsoil is 
grayish brown and dark grayish brown heavy clay loam 
about 12 inches thick, and the lower part is very dark 
grayish brown heavy silty clay loam about 9 inches thick. 
The substratum, to a depth of about 37 inches, is light 
gray silt loam. Below that, to a depth of 60 inches or 
more, it is very pale brown loam and fine sandy loam. 

Permeability is slow in the subsoil and moderate in the 
substratum. The available water capacity is high. The 
effective rooting depth is 60 inches or more. Runoff is 
slow. Water erosion is a slight hazard, and soil blowing is 
a moderate hazard. Soil fertility is high. 

At least 95 percent of the.acreage of this unit is 
cropped. Winter wheat is the main nonirrigated crop. It is 
grown in a crop-fallow system because the climate is too 
dry for annual cropping. Corn and sugar beets are the 
main irrigated crops. About 5 percent of the acreage of 
this soil is used for grazing. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil tilth. Soil 
blowing can be controlled by leaving crop residue on the 
surface to protect the soil when crops are not grown. 
Soil tilth can be maintained by incorporating crop residue 
into the surface layer, by subsoiling once every 3 or 4 
years, and by minimizing tillage. 

This soil is suited to sprinkler irrigation or surface 
irrigation. Because of slow intake, the water must be 
applied slowly, and enough water must be applied to 
moisten the soil fairly deep. This is a fertile soil, but the 
high yields of irrigated crops can create a nutrient 
deficiency. Soil tests can determine the rate at which 
fertilizer should be applied. Liberal applications of 
phosphorus and nitrogen fertilizers are needed where 
substratum material has been exposed by erosion or 
land leveling. 

. The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. The essential practices for 
controlling soil blowing and conserving moisture are 
stubble mulch tillage and stripcropping. Farming on the 
contour and terracing help to reduce surface runoff and 
conserve water. Soil tilth can be maintained by 
incorporating crop residue into the soil and by subsoiling 
every 3 or 4 years to improve soil permeability. 
Emergency tillage that leaves clods of soil on the 
surface helps control soil blowing in periods of combined 
wind and drought. 
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The potential native vegetation on this soil includes 
blue grama, buffalograss, western wheatgrass, and 
green needlegrass. Continuous heavy grazing causes 
western wheatgrass and green needlegrass to decrease 
in the plant community and causes blue grama and 
buffalograss to increase, forming a dense, low-producing 
sod. Range pitting will help to improve sodbound range. 
Deferred grazing helps to maintain the range potential. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned for, especially in areas of intensive 
agriculture. Farmstead windbreaks can be established to 
improve the habitat for openland wildlife. 

This soil generally is well suited to windbreaks and 
environmental plantings. Summer fallow a year before 
planting, supplemental water during planting and in the 
early stages of growth, and continued cultivation for 
weed control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is not well suited to use as homesites 
because of the shrink-swell potential and slow runoff. 
Houses should be located on a constructed pad to avoid 
damage by the ponding caused by slow runoff. 
Backfilling foundations and especially basement walls 
with coarser textured material can reduce the effects of 
shrinking and swelling. Because of slow permeability in 
the subsoil, septic tank fields need to be larger than 
normal. 

Capability subclass llc, nonirrigated, and lle, irrigated. 


38—Rago clay loam, occasional overflow. This is a 
deep, well drained, nearly level soil on slightly concave 
flood plains that are subject to occasional overflow. This 
soil formed in loess. The areas are irregular in shape 
and range to 800-acres in size. They are mainly in the 
northern part of the county. Slopes generally are less 
than 2 percent. 

Included in mapping and making up about 10 percent 
of this map unit are areas of Albinas loam. Also included, 
along the ейде of sandhills, is a soil that is similar to this 
Rago soil in enclosed basins that are as much as 60 
acres in size. These basins are at the end of intermittent 
drainageways and are ponded for several weeks at a 
time. 

Typically, the surface layer is grayish brown clay loam 
about 10 inches thick. The subsoil is dark grayish brown 
heavy silty clay loam about 22 inches thick. The 
substratum, to a depth of about 50 inches, is dark 
grayish brown, calcareous clay loam. Below that, to a 
depth of 60 inches or more, it is light gray, calcareous 
loam. 
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Permeability is slow. The available water capacity is 
high. Surface runoff is slow. Water erosion and soil 
blowing are slight hazards. The soil is relatively high in 
fertility but is somewhat difficult to till. The areas of this 
soil are dissected by a drainage channel that overflows 
briefly once in ten years, on the average. 

At least 95 percent of the acreage of this soil is 
cultivated land. On nonirrigated land, winter wheat is 
grown in a crop-fallow system. Corn is the main irrigated 
crop. 

The main management problem of irrigated cropland is 
maintaining soil tilth. Tilth can be maintained by 
incorporating crop residue into the surface layer, by 
subsoiling once every 3 or 4 years, and by minimizing 
tillage. 

This soil is suited to sprinkler irrigation or surface 
irrigation. Because of slow intake, the water must be 
applied slowly, and enough water must be applied to 
moisten the soil fairly deep. This is a fertile soil, but the 
high yields of irrigated crops can create a nutrient 
deficiency. Soil tests can determine the rate at which 
fertilizer should be applied. Liberal applications of 
phosphorus and nitrogen fertilizers are needed where 
substratum material has been exposed by erosion or 
land leveling. The infrequent overflow has the potential 
for damaging crops. In some fields, low dikes can be 
constructed to prevent damage to crops by overflow. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. Soil blowing can be controlled 
and moisture conserved by stubble mulch tillage and 
stripcropping. Soil tilth can be maintained by 
incorporating crop residue into the soil and by subsoiling 
every 3 or 4 years to improve soil permeability. 
Emergency tillage that leaves clods of soil on the 
surface helps to control blowing in periods of combined 
wind and drought. 

The potential native vegetation on this soil includes 
blue grama, buffalograss, western wheatgrass, green 
needlegrass, and sedges. Continuous heavy grazing 
causes western wheatgrass and green needlegrass to 
decrease in the plant community, and blue grama and 
buffalograss will increase, forming a dense, low- 
producing sod. Range pitting will help to improve 
sodbound range. Deferred grazing helps to maintain the 
range potential. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned, especially in areas of intensive 
agriculture. The trees and shrubs that are suitable for 
use in farmstead windbreaks can be planted to help 
improve the habitat for openland wildlife. 

This soil generally is well suited to windbreaks and 
environmental plantings. Summer fallow a year before 
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planting, supplemental water during planting and in the 
early stages of growth, and continued cultivation for 
weed control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is poorly suited to use as homesites because 
of the hazard of flooding. 

Capability subclass llw, nonirrigated and irrigated. 


39—Razor-Midway complex, 3 to 9 percent slopes. 
This complex consists of gently sloping to moderately 
sloping soils on dissected slopes along the valleys of the 
Republican and Arikaree Rivers in the east-central part 
of the county. These soils formed in material that 
weathered from calcareous platy shale. The areas of this 
complex range to 100 acres in size. 

This complex is about 60 percent Razor soil and 20 
percent Midway soil. The Razor soil is underlain by shale 
at a depth of about 28 inches, and the Midway soil is 
underlain by shale at a depth of less than 20 inches. 

Included in mapping and making up about 20 percent 
of this complex is a soil that is similar to the Razor soil 
except that it is more than 40 inches deep to shale. This 
soil generally has slopes of less than 3 percent. 

The Razor soil is moderately deep, and well drained. 
Typically, the surface layer is grayish brown clay loam 
about 4 inches thick. The subsoil is brown clay loam 
about 9 inches thick. The substratum is light brownish 
gray clay about 15 inches thick. Clay shale is at a depth 
of about 28 inches. 

Permeability is slow. The effective rooting depth is 20 
to 40 inches. The.available water capacity is low. 
Surface runoff is medium. Water erosion and soil blowing 
are moderate hazards. 

The Midway soil is shallow and well drained. Typically, 
the surface layer is grayish brown, calcareous silty clay 
loam about 4 inches thick. The layer below that is light 
brownish gray, limy calcareous clay loam about 9 inches 
thick. Light brownish gray clay shale is at a depth of 
about 13 inches. 

Permeability is slow. The effective rooting depth is 6 to 
20 inches. The available water capacity is very low. 
Surface runoff is medium. Water erosion and soil blowing 
are moderate hazards. 

These soils are used for grazing and as irrigated and 
nonirrigated cropland. These soils are most productive in 
areas where irrigation water is available. These soils are 
difficult to manage because of the clayey texture of the 
surface layer, which results in poor tilth and slow water 
intake. 

On irrigated cropland, growing cover crops and green 
manure crops, leaving crop residue on the soil, and 

‚ rotating grasses and legumes in the cropping system can 
help to improve soil tilth and increase the rate of water 
intake. Chiseling or subsoiling and minimum tillage can 
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improve and maintain the aeration in the root zone. Land 
leveling and management of irrigation water are needed 
for efficient use of water. Water is normally applied in 
furrows or corrugations. Fertilizer applied at the rate 
determined by soil tests can increase crop yields. 

In most areas, these soils have slopes of more than 3 
percent and thus, they are only marginally suited to 
nonirrigated crops. On nonirrigated land, a system of 
fallow alternated with small grains or sorghum is used. 
Incorporating crop residue into the surface layer can 
help to improve tilth and water intake. Contour farming 
and terracing can reduce runoff. Chiseling or subsoiling 
and minimum tillage can improve the aeration in the root 
zone. 

The potential native vegetation on rangeland includes 
blue grama, western wheatgrass, and winterfat. 
Continuous heavy grazing causes western wheatgrass, 
sideoats grama, and winterfat to decrease and causes 
blue grama, buffalograss, and forbs to increase. 

Mechanical practices such as range pitting and 
contour furrowing and proper range use including 
deferred grazing can improve and maintain native range. 

Nonirrigated cropland can be converted to grass by 
planting western wheatgrass, crested wheatgrass, and 
blue grama into a prepared seedbed or, when moisture 
conditions are favorable, into the clean, firm stubble of 
sorghum or millet. In some areas, timely mowing at a 
height of 10 to 12 inches or applying herbicides is 
necessary to control weeds. 

Rangeland wildlife, including antelope, cottontail, 
coyote, and scaled guail, are best adapted to the habitat 
on this clayey soil. Forage production typically is low, 
and proper livestock grazing management is necessary if 
wildlife and livestock are to share the range. Livestock 
watering facilities, which are used by some wildlife, need 
to be established to improve the habitat. On irrigated 
land, openland wildlife can be encouraged by providing 
food and cover. 

This soil is very poorly suited to windbreaks and 
environmental plantings. Onsite investigation is needed 
to determine if plantings are feasible. 

These soils are poorly suited to use as sites for 
houses and septic tank disposal systems because of the 
high shrink-swell potential and slow permeability. 
Foundations or basement walls need to be specially 
designed to overcome the high shrink-swell potential. 
Septic tank filter fields can be installed on a constructed 
pad of more permeable material. These soils can be 
used for sewage lagoons, but the lagoons need to be 
sealed to prevent seepage through shale crevices. 

Capability subclass Ме, nonirrigated, and IVe, irrigated. 


40—Richfield silt loam. This is a deep, well drained, 
level and nearly level soil on smooth plains in the 
northwestern part of the county. It formed in loess. The 
mapped areas range to 1,000 acres in size. 

Included in the mapped areas is Rago loam, which 
makes up as much as 10 percent of this map unit. In 
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some areas, as much as 2 acres in size, the soil is 
eroded, and the pale brown, loamy substratum material 
is exposed. 

Typically, the surface layer is brown silt loam about 3 
inches thick. The upper part of the subsoil is brown clay 
loam about 7 inches thick, and the lower part is dark 
grayish brown and pale brown silty clay loam about 18 
inches thick. The substratum, to a depth of 60 inches or 
more, is light gray silt loam. 

Permeability is moderately slow. The available water 
capacity is high. The effective rooting depth is more than 
60 inches. Surface runoff is slow. Water erosion is a 
slight hazard, and soil blowing is a moderate hazard. 

More than 95 percent of the acreage of this soil is 
cultivated land. About 60 percent of this land is used for 
nonirrigated winter wheat, and the rest is used for 
irrigated corn and sugar beets. This soil is well suited to 
crops because it has a high water-holding capacity. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil tilth. Soil 
blowing can be controlled by leaving crop residue on the 
surface to protect the soil when crops are not grown. 
Soil tilth can be maintained by incorporating crop residue 
into the surface layer, by chiseling once every 3 or 4 
years, and by minimizing tillage. 

This soil is suited to sprinkler irrigation or surface 
irrigation. Because of slow intake, the water must be 
applied slowly, and enough water must be applied to 
moisten the soil fairly deep. This is a fertile soil, but the 
high yields of irrigated crops can create a nutrient 
deficiency. Soil tests can determine the rate at which 
fertilizer should be applied. Liberal applications of 
phosphorus and nitrogen fertilizers are needed where 
substratum material has been exposed by erosion or 
land leveling. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing, maintaining soil tilth, and 
conserving soil moisture. The essential practices for 
controlling soil blowing and conserving moisture are 
stubble mulch tillage and stripcropping. Farming on the 
contour and terracing help to reduce surface runoff and 
conserve water. Soil tilth can be maintained by 
incorporating crop residue into the soil and by chiseling 
every 3 or 4 years to improve soil permeability. 
Emergency tillage that leaves clods of soil on the 
surface helps to control soil blowing in periods of 
combined wind and drought. 

The potential native vegetation on this soil includes 
blue grama, buffalograss, western wheatgrass, green 
needlegrass, and sedges. Continuous heavy grazing 
causes western wheatgrass and green needlegrass to 
decrease and causes blue grama and buffalograss to 
increase, forming a dense, low-producing sod. 
Continuous overuse will result in the invasion of red 
three-awn, broom snakeweed, cactus, fringed sagebrush, 
and other annuals. Range pitting can help to improve 
sodbound range. Proper grazing use, including deferred 
grazing, can help to maintain the range potential. 
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Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants and 
should be planned for, especially in areas of intensive 
agriculture. Farmstead windbreaks can provide food and 
excellent cover for openland wildlife. 

This soil is generally well suited to windbreaks and 
environmental plantings. Summer fallow a year before 
planting, supplemental water during planting and in the 
early stages of growth, and continued cultivation for 
weed control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is suited to use as homesites, but the shrink- 
swell potential and low soil strength are limitations. 
Foundation footings need to be wide enough to provide 
a safety margin of support for the weight of buildings. 
Backfilling foundations with coarser textured material can 
reduce the effects of shrinking and swelling. The 
permeability in the subsoil is a limitation for septic tank 
filter fields. Placing leach lines below the subsoil can 
help alleviate this problem. 

Capability subclass llc, nonirrigated, and lle, irrigated. 


41—Stoneham loam. This is a deep, well drained, 
nearly level soil on smooth plains on high terraces in the 
southeastern part of the county. This soil formed in wind- 
reworked old alluvium. The areas range to 400 acres in 
size. Slopes are O to 3 percent. 

Included in mapping are Ascalon fine sandy юат and 
Kim loam, which each make up as much as 10 percent 
of this map unit. The Ascalon soil is in elongated areas 
on slightly concave slopes. The Kim soil is in elongated 
areas on convex slopes. 

Typically, the surface layer is grayish brown loam 
about 3 inches thick. The upper part of the subsoil is 
brown clay loam about 4 inches thick, and the lower part 
is light brown sandy clay loam 7 inches thick. The 
substratum, to a depth of 60 inches or more, is pink, 
calcareous sandy clay loam. 

Permeability is moderate. The available water capacity 
is moderate. The effective rooting depth is 60 inches or 
more. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a moderate hazard. 

About 30 percent of the acreage of this unit is irrigated 
and nonirrigated cropland, and 70 percent is native 
rangeland. Wheat is grown in a crop-fallow system 
because precipitation is insufficient for annual cropping. 
Alfalfa is the main irrigated crop. 

The main concerns in managing irrigated cropland are 
controlling soil blowing and maintaining soil fertility and 
tilth. Soil blowing can be controlled by leaving crop 
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residue on the surface or by incorporating it into the 
surface layer. Incorporating residue into the surface layer 
also improves soil tilth and water intake and reduces 
erosion. Minimizing tillage helps to maintain tilth and 
reduce erosion. Fertilizer is needed because this soil is 
relatively low in nitrogen. Phosphorus is needed if alfalfa 
is grown. Grasses and legumes grown in rotation about 
one-fourth of the time help to maintain good tilth and 
fertility and to improve water intake. 

This soil is best suited to sprinkler irrigation. Surface 
irrigation in furrows or corrugations can also be used. 
Water must be applied slowly enough to avoid runoff, 
and enough water must be applied to moisten the soil 
fairly deep. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential soil conservation practices are stubble 
mulch tillage and stripcropping. Where soil slopes are 
long enough to permit their use, terracing and contour 
farming are effective in reducing runoff. 

The potential native vegetation on this soil includes 
blue grama, buffalograss, western wheatgrass, green 
needlegrass, and sedges. Continuous heavy grazing 
causes western wheatgrass and green needlegrass to 
decrease; blue grama and buffalograss will increase, 
forming a dense sod. Continued overuse will result in the 
invasion of red three-awn, broom snakeweed, cactus, 
fringed sagebrush, and other undesirable plants. Proper 
grazing use, including deferred grazing, can help to 
maintain the range potential. Mechanical practices, such 
as contour furrowing and range pitting, can help to 
improve sodbound range and to reduce runoff. 

Cultivated fields can be converted to grass by planting 
a mixture selected from the wheatgrasses, blue grama, 
and sideoats grama into the clean, firm stubble of millet 
or grain sorghum. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
Rangeland wildlife, for example, the pronghorn antelope, 
can be encouraged by developing livestock watering 
facilities, by properly grazing livestock, and by range 
seeding, where needed. 

This soil generally is well suited to windbreaks and 
environmental plantings. Summer fallow a year before 
planting, supplemental water during planting and in the 
early stages of growth, and continued cultivation for 
weed control are needed to insure the establishment and 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, Siberian elm, Russian- 
olive, and hackberry; the shrubs are skunkbush sumac, 
lilac, Siberian peashrub, and American plum. 

This soil is well suited to use as homesites and septic 
tank filter fields. 
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Capability subclass IVe, nonirrigated, and Ille, irrigated. 


42—Terry loamy sand. This is a moderately deep, 
well drained soil on smooth plains in the south-central 
part of the county. It formed in wind-sorted calcareous 
material that derived from sandstone bedrock. Slopes 
range from 1 to 6 percent but are mainly about 3 
percent. Mapped areas range to 200 acres in size. 

Included in the mapped areas are Canyon loam and 
Dioxice fine sandy loam, which make up about 10 
percent of this map unit, and Haxtun loamy sand, which 
makes up 5 percent. The Haxtun soil is in swales, and 
the Canyon and Dioxice soils are on ridges and knolls. 

Typically, the surface layer is grayish brown loamy 
sand about 7 inches thick. The subsoil is grayish brown, 
brown, and light brownish gray loam about 19 inches 
thick. Fractured sandstone rock is at a depth of 26 
inches. 

Permeability is moderately rapid. The available water 
capacity is low. The effective rooting depth is 20 to 34 
inches. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. 

More than 95 percent of the acreage of this map unit 
is rangeland. Some small areas are part of irrigated 
cropland or have been seeded to grass. The main 
concern in managing irrigated cropland is controlling soil 
blowing. Light frequent applications of water make the 
most efficient use of water. 

The potential native vegetation is dominantly sand 
bluestem, needieandthread, prairie sandreed, 
switchgrass, and blue grama. Continuous heavy grazing 
causes needleandthread, switchgrass, and prairie 
sandreed to decrease in the plant community and 
causes blue grama, sand sagebrush, and sand dropseed 
to increase. Extreme heavy use will cause annual weeds 
and grasses to invade the plant community. 

Because of the limited water-holding capacity of the 
soil, proper range use is continually needed to maintain 
the range potential. Proper use includes deferred grazing 
and, in places, seeding and management of sand 
sagebrush. 

The range condition can be improved by interseeding 
at the rate recommended for pure live seed of a mixture 
selected from sand bluestem, little bluestem, 
switchgrass, prairie sandreed, indiangrass, and Indian 
ricegrass. After interseeding, grazing should be deferred 
until the fall of the second growing season. 

Wildlife habitat, especially for rangeland wildlife, is an 
important secondary use for this soil. Rangeland wildlife, 
for example, the pronghorn antelope, can be encouraged 
by developing livestock watering facilities, by properly 
grazing livestock, and by range seeding, where needed. 

This soil generally is poorly suited to windbreaks and 
environmental plantings because of the limited rooting 
depth and the low water-holding capacity. 

This soil is suitable for use as sites for houses that do 
not have a basement. The underlying rock hinders 
basement construction but is rippable using construction 
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machinery. The underlying rock makes the soil very 
poorly suited to use as septic tank filter fields. If leach 
fields can not be placed in nearby suitable soils, special 
effluent designs will be needed. 

Capability subclass Vle, nonirrigated, and IVe, irrigated. 


43— Valent sand, 1 to 9 percent slopes. This is a 
deep, excessively drained soil on sandhills in the 
northeastern and southwestern parts of the county. It 
formed in eolian sand. The areas range to 1,500 acres in 
size. Slopes are mainly 3 to 9 percent. 

Included in the mapped areas are Haxtun loamy sand, 
which makes up 10 percent of the map unit, and Dailey 
loamy sand, which makes up 20 percent. The Haxtun 
soil generally is in depressions between sandhills, and 
the areas are 1 to 7 acres in size. The Dailey soil is on 
the concave part of slopes, and the areas are 5 to 40 
acres in size. Also included are many blowouts, 5 acres 
or less in size. On the average, there are 4 blowouts per 
sguare mile in this unit. 

Typically, the surface layer is grayish brown sand 
about 4 inches thick. The underlying material, to a depth 
of 60 inches or more, is pale brown sand. In places 
along the Arikaree River, the soil material above a depth 
of 40 inches is calcareous. 

Permeability is very rapid. The available water capacity 
is low. The effective rooting depth is more than 60 
inches. Surface runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. 

More than 80 percent of the acreage of this map unit 
is native rangeland. The rest is irrigated cropland. Corn is 
the main crop. Other crops include grain sorghum, 
alfalfa, and pasture grasses. This soil is only marginally 
suited to cultivation because it is droughty and soil 
blowing is а severe hazard. 

The main concerns in managing irrigated cropland are 
controlling water erosion and soil blowing and 
maintaining soil fertility and the organic matter content. 
Soil blowing can be minimized by leaving crop residue on 
the surface as standing stubble when crops are not 
grown. Crops can be seeded directly into the crop 
residue, which serves as a protective mulch that helps 
prevent damage to young crops by soil blowing. Grasses 
and legumes grown in rotation up to half of the time help 
to maintain the organic matter content. Decomposition of 
organic matter in the soil has a stabilizing effect that 
helps this soil resist soil blowing. 

This soil is suited only to sprinkler irrigation. Freguent 
light applications of water make the most efficient use of 
water and reduce erosion. On short steep siopes, gullies 
can form in the wheel path of sprinklers. This problem 
can be prevented by avoiding overirrigation and by 
maintaining irrigation eguipment in good condition. 
Fertilizers that add large guantities of nitrogen and 
phosphorus to the soil are needed for profitable crop 
yields. Soil tests and anticipated yields should be used to 
estimate application rates. 

The potential native vegetation on this soil is 
dominantly sand bluestem, needleandthread, prairie 
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sandreed, and blue grama. If the range deteriorates, 
prairie sandreed, switchgrass, and sand bluestem 
decrease in number, and blue grama, sand sagebrush, 
and yucca increase. Soil blowing is a hazard on 
overgrazed range. The main conservation practices on 
rangeland are sand sagebrush management, fencing, 
livestock water development, and deferred grazing. 

Interseeding can help improve range in poor condition. 
A mixture of pure live seed selected from sand bluestem, 
little bluestem, sideoats grama, prairie sandreed, Indian 
ricegrass, switchgrass, and indiangrass should be 
seeded at the recommended rate. After seeding, grazing 
should be deferred until the end of the second growing 
season. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
Rangeland wildlife, for example, the pronghorn antelope, 
can be encouraged by developing livestock watering 
facilities, by properly grazing livestock, and by range 
seeding, where needed. The trees and shrubs 
recommended for use in farmstead windbreaks can also 
improve the habitat for openland wildlife. 

This soil is fairly well suited to windbreaks and 
environmental plantings. Soil blowing and the limited 
available water capacity are the principal limitations to 
establishing trees and shrubs. Trees need to be planted 
in shallow furrows and vegetation maintained between 
the rows. Supplemental irrigation is needed to insure the. 
survival of plantings. The trees that are best adapted 
and that have a good chance of survival are Rocky 
Mountain juniper, ponderosa pine, and Siberian elm; the 
shrubs are skunkbush sumac, lilac, and Siberian 
peashrub. 

This soil is suited to use as homesites and septic tank 
filter fields. Blowing sand can be a problem on 
construction sites. 

Capability subclass Ме, nonirrigated, and IVe, irrigated. 


44—Valent sand, 9 to 15 percent slopes. This is a 
deep, excessively drained soil on sandhills, mainly in the 
northeastern part of the county. It formed in eolian sand. 
The areas range to 2,000 acres in size. 

Included in mapping and making up as much as 15 
percent of this map unit is Dailey loamy sand. This soil is 
in depressions between sandhills, and the areas are 1 to 
5 acres in size. Also included are many blowouts, 5 
acres or less in size. On the average, there are 8 to 12 
blowouts per square mile in this map unit. 

Typically, the surface layer is grayish brown sand 
about 4 inches thick. The underlying material, to a depth 
of 60 inches or more, is pale brown sand. 

Permeability is very rapid. The available water capacity 
is low. The effective rooting depth is more than 60 
inches. Surface runoff is slow. Water erosion is a 
moderate hazard, and soil blowing is a severe hazard. 
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Nearly all of this map unit is native rangeland. Proper 
range management is necessary to control erosion. This 
soil is not suited to irrigation because the steep slopes 
make erosion control unfeasible. 

The potential native vegetation on this soil is 
dominantly sand bluestem and prairie sandreed. If the 
range deteriorates, prairie sandreed and sand bluestem 
will decrease in number, and sand sagebrush, blue 
grama, hairy grama, sandhill muhly, and wormwood 
sagebrush will increase. Grazing must be light to 
moderate because of the hazard of soil blowing: 

The main conservation practices on rangeland are 
sand sagebrush management, fencing, livestock water 
development, and deferred grazing. 

Wildlife habitat, especially for rangeland wildlife, is an 
important secondary use for this soil. Rangeland wildlife, 
for example, the pronghorn antelope, can be encouraged 
by developing livestock watering facilities, by properly 
grazing livestock, and by range seeding, where needed. 

This soil is poorly suited to windbreaks and 
environmental plantings. Onsite investigation is needed 
to determine if plantings are feasible. 

This soil is moderately suited to use as homesites and 
septic tank filter fields. Slope is the main limitation to 
these uses. Blowing sand can be a problem on 
homesites. 

Capability subclass Vile, nonirrigated, and Ме, 
irrigated. 


45—Valent sand, 15 to 45 percent slopes. This is a 
deep, excessively drained, hilly soil on sandhills in the 
northeastern part of the county. It formed in eolian sand. 
The mapped areas range from 40 to 1,800 acres in size. 

included in mapping are many blowouts, 5 acres or 
less in size. In this map unit, there are between 30 and 
50 blowouts per sguare mile. 

Typically, the surface layer is grayish brown sand 
about 4 inches thick. The underlying material, to a depth 
of 60 inches or more, is pale brown sand. 

Permeability is very rapid. The available water capacity 
is low. The effective rooting depth is 60 inches or more. 
Surface runoff is slow. Water erosion is a moderate 
hazard, and soil blowing is a severe hazard. 

Nearly all of this map unit is native rangeland. 

The potential native vegetation on this soil is 
dominantly sand bluestem and prairie sandreed. 
Deterioration of the range causes these two grasses to 
decrease in number and causes sand sagebrush, hairy 
grama, blue grama, and wormwood sagebrush to 
increase. Grazing must be light to moderate because of 
the hazard of soil blowing. 

The main conservation practices on rangeland are 
sand sagebrush management, fencing, livestock water 
development, and deferred grazing. 

Wildlife habitat, especially for rangeland wildlife, is an 
important secondary use for this soil. Rangeland wildlife, 
for example, the pronghorn antelope, can be encouraged 
by developing livestock watering facilities, by properly 
grazing livestock, and by range seeding, where needed. 


Soil survey 


This soil is poorly suited to use as homesites because 
of the steep slopes and loose sand. 
Capability subclass Vile, nonirrigated. 


46—Valent-Blownout land complex, 1 to 25 percent 
slopes. This complex consists of areas of Valent sand 
that have many blowouts. The areas generally are 
rounded or oval and range to 40 acres in size. They are 
on sandhills. This complex is about 40 percent Valent 
sand, 40 percent Blownout land, and 20 percent areas of 
bare dune sand. 

The Valent soil is deep and excessively drained. It 
formed in eolian sand. Typically, the surface layer is 
grayish brown sand about 4 inches thick. The underlying 
material, to a depth of 60 inches or more, is pale brown 
sand. 

Permeability is very rapid. The available water capacity 
is low. Water erosion is a moderate hazard, and soil 
blowing is a severe hazard. 

Blownout land is areas of shallow depressions that 
have flat or irregular floors formed by more resistant 
layers of underlying material. Hummocks or small sand 
dunes are also included in Blownout land. The floors are 
barren or have a sparse cover of red three-awn and 
other annuals. The hummocks and dunes have a sparse 
cover of blowout grass, prairie sandreed, hairy grama, 
sand dropseed, and sand bluestem. 

This complex can be reclaimed by first fencing the 
areas to exclude livestock. After fencing, a mixture of 
adapted grasses and legumes should be interseeded 
early in spring or late in fall, when moisture conditions 
are most favorable for germination. Adapted species 
include big bluestem, sand bluestem, sideoats grama, 
prairie sandreed, sand lovegrass, alfalfa, yellow 
sweetclover, switchgrass, indiangrass, and sand 
dropseed. In some areas, straw mulching is necessary to 
stabilize blowing sand until the grasses or weeds are 
established. After grasses begin to grow, light applications 
of nitrogen fertilizer, along with favorable moisture, can 
speed growth. Grazing by livestock should be postponed 
for at least three years. 

Capability subclass Vile, nonirrigated. 


47—Vona loamy sand. This is a deep, well drained 
soil on smooth plains in the southern part of the county. 
It formed in eolian sand. The areas of this soil are 
irregular in shape and range to 400 acres in size. Slopes 
are less than 3 percent. 

Included in the mapped areas are Haxtun loamy sand, 
which makes up about 15 percent of the map unit, and 
Valent sand, which makes up less than 5 percent. The 
Haxtun soil is in swales or shallow depressions, and the 
Valent soil is on gentle slopes along the perimeter of the 
mapped areas. 

Typically, the surface layer is light brownish gray loamy 
sand about 18 inches thick. The subsoil is brown fine 
sandy loam about 16 inches thick. The substratum, to a 
depth of 44 inches, is white very fine sandy loam. Below 
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that, to a depth of 60 inches or more, it is very pale 
brown loamy fine sand. 

Permeability is moderately rapid. The available water 
capacity is moderate. The effective rooting depth is more 
than 60 inches. Runoff is slow. Water erosion is a slight 
hazard, and soil blowing is a severe hazard. 

About two-thirds of the acreage of this map unit is 
used for grazing. The rest is used for nonirrigated feed 
crops or for sprinkler-irrigated corn. 

The main concerns in managing irrigated cropland are 
controlling soil blowing, which can result in large losses 
of the organic matter in the soil, and maintaining soil 
fertility. Soil blowing can be controlled by leaving crop 
residue lying on the surface or as standing stubble when 
crops are not grown. Crops can be seeded directly into 
the crop residue, which serves as a protective mulch 
that helps to prevent damage to young crops by soil 
blowing. Grasses and legumes grown in rotation about 
one-fourth of the time help to restore organic matter lost 
by soil blowing. Decomposition of organic matter in soil 
has a stabilizing effect that helps the soil resist soil 
blowing. 

This soil is best suited to sprinkler irrigation. Freguent 
light applications of water, particularly early in the 
growing season, make the most efficient use of water. 
Fertilizers that add nitrogen and phosphorus to the soil, 
applied at rates determined by soil tests, normally 
increase the yield of irrigated crops. Liberal applications 
of nitrogen and phosphorus fertilizers are needed where 
substratum material has been exposed by land leveling 
or erosion. 

The main concerns in managing nonirrigated cropland 
are controlling soil blowing and conserving soil moisture. 
The essential conservation practices are leaving crop 
residue on the soil, stubble mulch tillage, and 
stripcropping. Light applications of nitrogen fertilizer 
normally will result in larger amounts of crop residue 
which helps to reduce soil blowing and trap snow. The 
soil needs a protective cover at all times. Row crops 
grown annually or alternated with small grains can 
provide enough crop residue to protect the soil. 

The potential native vegetation is dominantly sand 
bluestem, needleandthread, prairie sandreed, 
switchgrass, and blue grama. Continuous heavy grazing 
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will cause sand bluestem, needleandthread, switchgrass, 
and prairie sandreed to decrease in the plant community, 
and blue grama, sand sagebrush, and sand dropseed will 
increase. Extreme heavy use causes annual weeds and 
grasses to invade. The essential conservation practices 
on rangeland are deferred grazing and management of 
sand sagebrush. 

Overgrazed rangeland can be improved by 
interseeding with a mixture selected from sand bluestem, 
little bluestem, sideoats grama, prairie sandreed, blue 
grama, Indian ricegrass, switchgrass, and indiangrass. 
Nonirrigated cropland can be converted to grass by 
seeding wheatgrasses, sand bluestem, switchgrass, and 
indiangrass directly into the clean, firm stubble of 
sorghum or millet. 

Wildlife habitat, especially for openland and rangeland 
wildlife, is an important secondary use for this soil. 
Habitat favorable for ring-necked pheasant, mourning 
dove, and many nongame species can be developed on 
cropland by establishing nesting and escape cover. 
Undisturbed nesting cover is vital for pheasants. 
Rangeland wildlife, for example, the pronghorn antelope, 
can be encouraged by developing livestock watering 
facilities, by properly grazing livestock, and by range 
seeding, where needed. 

The trees and shrubs recommended for use in 
farmstead windbreaks can be planted to improve the 
habitat for openland wildlife. 

This soil generally is suited to windbreaks and 
environmental plantings. Soil blowing is the principal 
limitation to establishing trees and shrubs. This limitation 
can be overcome by cultivating only in the tree row and 
by leaving a strip of vegetation between the rows. 
Supplemental irrigation is necessary at the time of 
planting and during dry periods. The trees that are best 
adapted and that have a good chance of survival are 
Rocky Mountain juniper, ponderosa pine, Siberian elm, 
Russian-olive, and hackberry; the shrubs are skunkbush 
sumac, lilac, and Siberian peashrub. 

This soil is well suited to use as homesites and septic 
tank filter fields. Soil blowing is a problem on 
construction sites. 

Capability subclass Ме, nonirrigated, and Ille, irrigated. 
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use and management of the 5015 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 


in the description of each soil under “Detailed soil map 
units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

According to figures obtained from the county 
assessor's office, about 589,700 acres, or about 40 
percent of Yuma County, was used for crops and 
pasture in 1976. Of this total, 387,400 acres is 
nonirrigated cropland, 185,200 acres is irrigated 
cropland, and 17,100 acres is meadows and pastures. 
Most of the remaining acreage ìn the county is 
rangeland; a small percentage is town sites, rural 
commercial land, or lakes and streams. 

Ascalon, Haxtun, Keith, Kuma, Manter, Platner, Rago, 
and Richfield soìls are the main soils used for crops in 
Yuma County. These soils have good potential for 
increased food production. Food production can be 
increased by extending the latest crop production 
technology to all the cropland in the county. For 
example, an alternative to summer fallow can be found 
for some or all of the approximately 133,000 acres that 
lie idle each year. 

Soil blowing is the major problem on all the cropland 
in the county. In general, the hazard of soil blowing 
increases in proportion to the content of sand in the soil. 

On cropland soils that have more than 3 percent 
slopes, water erosion can be a problem. Sheet, rill, and 
gully erosion are three forms of water erosion. They are 
distinguished one from another by the relative depth and 
stability of the channels cut by runoff. 

The loss or alteration of soil by erosion is damaging to 
the natural environment in two ways. First, productivity is 
reduced as the surface layer is eroded and subsoil 
material is incorporated into the plow layer. Erosion of 
the surface layer is especially damaging to soils that 
have a clayey subsoil, for example, Platner, Richfield, 
and Rago soils, and to soils that have a layer below the 
subsoil that restricts the depth of the root zone, for 
example, Iliff soils. Second, soil erosion on farmland 
results in sedimentation in streams. Controlling erosion 
reduces the pollution of streams by sediment and 
improves the quality of water for municipal use, for 
recreation use, and for fish and wildlife. 

Erosion and soil blowing on cropland can be controlled 
by using a conservation cropping system. A conservation 
cropping system includes the use of grasses and 
legumes in rotation as well as cropping sequences in 
which the soil can be conserved and productivity 


50 


maintained without the use of such crops. It also 
maintains a vegetative cover on the soil that helps to 
control erosion so that the productivity of the soils is not 
reduced and streams are not endangered by 
sedimentation. 

Conservation cropping systems vary according to the 
needs of the soil and the intensity of use. In Yuma 
County, irrigated cropland and nonirrigated cropland 
differ significantly in intensity of use and management 
needs. 

The nonirrigated cropland in Yuma County is mainly in 
areas of well drained, nearly level, hardland soils that 
have a loam, silt loam, or loam surface layer. These soils 
have a high available water capacity. They are about 2 
percent organic matter and have a stable structure that 
resists soil blowing. These hardland soils have long 
gentle slopes and thus are well suited to contour farming 
and terracing, which help to reduce runoff. They are well 
suited to hard red winter wheat; however, the semiarid 
climate precludes the annual cropping of wheat. On 
these soils, wheat is alternated with summer fallow to 
conserve moisture for the crop that follows. 

Sandy loam soils also are used as nonirrigated 
cropland. Because the structure of these soils is not so 
stable as that of the hardland soils, sandy loam soils are 
subject to soil blowing and are readily depleted of 
organic matter. They have slopes that generally are too 
short and irregular for contour farming or terracing. 
Because of the hazard of soil blowing, summer fallow is 
more hazardous to sandy loam soils than to hardland 
soils. 

The conservation cropping system used on 
nonirrigated cropland should be designed to control soil 
blowing, reduce runoff, and conserve soil moisture. It 
normally consists of winter wheat alternated with fallow 
or a row crop. On soils that are badly eroded, the 
cropping system can include converting the soils to a 
permanent cover or grass. 

In a conservation cropping system on nonirrigated 
cropland, repeated tillage is necessary to control weeds 
and volunteer small grain and to loosen the soil to 
improve water penetration. Delaying tillage as long as 
possible and minimizing the number of operations can 
preserve the crop residue and soil tilth and reduce the 
evaporation of soil moisture. Subsurface tillage 
equipment such as sweeps, blades, and rod weeders 
can be used to maintain wheat stubble on the surface. 
This equipment is less apt to cause tillage pans in the 
soil than is disc-type equipment. The soil should not be 
tilled when it is very moist. After harvest, chemical 
spraying can be used instead of tillage to control weeds 
and volunteer smail grain. This also conserves soil 
moisture and preserves stubble, which helps to trap 
snow. 

On sandy loam soils, a cropping system of winter 
wheat alternated with corn or grain sorghum is 
recommended rather than a crop-fallow system. This 
system minimizes loss of soil and organic matter through 
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soil blowing; however, it can reduce yields in some 
years. Light applications of nitrogen fertilizer in fall or 
early in spring can increase the amount of crop residue 
produced on sandy loam soils and usually increases 
crop yields. 

On some soils, chiseling is necessary every few years 
to shatter restrictive layers that form beneath the plow 
layer. Richfield and Platner soils are especially 
susceptible to the formation of tillage pans. Chiseling 
should take place when the soil is relatively dry. 
Chiseling can be used for tillage pans within a depth of 
16 inches. For tillage pans deeper than 16 inches, such 
as those that tend to form in Rago soils, subsoiling is 
necessary. 

Stripcropping is effective in controlling soil blowing and 
water erosion on nonirrigated cropland. Field 
stripcropping consists of growing crops in strips across 
the general slope of the land. The crops are arranged so 
that a strip of grass or other close-growing crop is 
alternated with a clean-tilled crop or fallow. Contour 
Stripcropping is the arrangement of such strips along the 
contour of the land. Wind stripcropping consists of wind- 
resistant crops alternated with fallow or row crops in 
Strips arranged at right angles to the prevailing wind. 

Emergency tillage is sometimes necessary to control 
soil blowing in periods of extreme drought and wind, 
which occur most often in early spring. Emergency tillage 
consists of roughening the soil surface with tillage 
implements. Duckfoot or chisel-type implements are 
used on hardland soils such as Platner, Richfield, and 
Kuma soils. Lister-type implements are used on sandy 
soils such as Manter soils. To be effective, chiseling 
must penetrate the soil to a depth of four or more 
inches, and listing must leave a ridge at least six inches 
above the furrow bottom. 

The soils that are the best suited to use as irrigated 
cropland generally are those that are the best suited to 
use as nonirrigated cropland. However, because the 
climatic limitation of dryness can now be overcome 
through irrigation, all soils ranging from sands to clay 
loams can be used as irrigated cropland. Sprinkler 
systems are being used on the sandy Valent soils. 
However, the rolling and hilly Valent soils generally are 
unsuited to irrigation because of their sandy texture and 
steep slopes. The gently rolling Valent soils are 
marginally suited to irrigation; they require frequent light 
applications of water to maintain soil moisture and to 
reduce losses of water and nitrogen through leaching. 
Land leveling in areas of Valent soils generally is not 
beneficial because it destroys the surface layer, which 
results in the loss of organic matter and increases the 
hazard of soil blowing. 

Under irrigation management, crop residue is normally 
produced in abundance and can be used to protect the 
soil. Livestock should not be grazed too heavily in fall 
because the protective cover of residue will be lost and 
the trampling will compact the soil. 

Minimum tillage generally is necessary on irrigated 
hardland soils to maintain soil tilth. Crop residue, grasses 
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and legumes grown in rotation, and barnyard manure 
can be worked into the soil to increase the organic 
matter content and to help maintain tilth. Soils should 
not be tilled when they are very moist. On sandy soils 
minimum tillage preserves the protective cover. One 
form of minimum tillage commonly used on sandy soils 
consists of seeding directly into the residue of the 
previous crop and at the same time applying fertilizer 
and preemergence chemical weed inhibitor to the soil. 
The crop residue serves as a protective mulch for 
emerging seedlings. 

The irrigation methods used in Yuma County include 
sprinkler irrigation and surface irrigation by furrows, 
corrugations, or controlled flooding. 

Sprinkler irrigation is the most widely used irrigation 
system in Yuma County. It can be used for all crops 
grown in the county and on all soils normally cropped. 
Sprinkler irrigation is particularly well suited to sandy 
soils that require frequent light applications of water and 
are in areas where land leveling is difficult because of 
the hazard of soil blowing and the uneven surface. 

Under sprinkler irrigation, the rate at which water is 
applied and the amount of water applied can be 
controlled, and fertilizer can be metered into the water 
so that little is lost through runoff. The disadvantages of 
sprinkler irrigation are the high initial cost of installation, 
high evaporation losses on hot days, uneven distribution 
on very windy days, and the high power consumption 
needed to maintain nozzle pressure. 

The nearly level Kuma and Rago soils, which require 
little land leveling, are well suited to surface irrigation. On 
these soils, water can be applied in furrows, in 
corrugations, or by flooding within borders, depending on 
the crop grown. With some land leveling, Platner and 
Richfield soils are well suited to irrigation by furrows or 
corrugations. 

On soils that have long gentle slopes, field ditches on 
the contour can be used to control flood irrigation or to 
release water into corrugations. They can be used to 
irrigate areas of the gently undulating Colby and Ascalon 
soils. 

Under surface irrigation, land leveling costs can be 
high, and water can not be controlled so well as under 
sprinkler irrigation. Gated pipe on the contour can be 
used instead of field ditches to provide better control of 
irrigation water. In some systems, tailwater recovery pits 
are used to intercept runoff from surface-irrigated land; 
however, they should not be used as a substitute for 
good irrigation management. 

Soil fertility generally is adequate for nonirrigated crops 
on the neutral or mildly alkaline soils in Yuma County. 
Under irrigation, the fertility reserve of soils can be 
depleted, and secondary soil amendments and trace 
elements are needed on some soils in addition to the 
primary crop nutrients. For best results, fertilizers should 
be applied based on soil tests and on the needs and 
expected yield of the crop. The Cooperative Extension 
Service can help to determine the kinds and amount of 
fertilizer to apply. 
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Soil drainage is not a major problem in Yuma County. 
The only poorly drained soils are along live streams and 
in low places in the sandhill valleys. The poorly drained 
Las Animas and Platte soils, which make up about 9,100 
acres in the county, are used mainly as pasture and 
hayland. They are well suited to these uses. 

The field crops commonly grown in the county, in 
order of importance, are winter wheat, corn for grain, 
hay, sorghum for grain, sugar beets, corn for silage, and 
dry beans. The acreage of sugar beets and dry beans 
fluctuates widely, depending on prices. Barley, oats, and 
spring wheat are grown to a limited extent. Millet is 
grown in some wheat fields made unsuitable for wheat 
by soil blowing in periods of drought. 


ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include erosion control; 
the proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate and timely tillage; 
control of weeds, plant diseases, and harmful insects; 
favorable soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green-manure crops; and harvesting that insures the 
smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
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are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management (4). The grouping 
does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor does it consider 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals ! through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class ||| soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely tó erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 
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rangeland 


Carl S. Fonte and Harvey A. Sprock, range conservationists, Soil 
Conservation Service, helped prepare this section. 


Since the county was settled, the acreage of 
rangeland in Yuma County has been reduced by nearly 
50 percent through conversion to cropland. In recent 
years, the rangeland has been converted mainly to 
pastureland and cropland under irrigation management. 

The average size of ranches in the county is about 
2,000 acres. Many ranches are used for farm crops as 
well as livestock. The livestock in Yuma County mainly is 
cattle in cow-calf operations. Some yearlings are 
purchased for grazing the spring and summer forage 
crops. 

Sound range management based on information in this 
soil survey and in rangeland inventories results in 
increased rangeland productivity (fig. 8). 

The soils in Yuma County have been grouped into 13 
range sites. The range sites of the sandhill areas are the 
Deep Sand, Choppy Sand, Sandy Plains, and Sandhill 
Swale. 

The hardland soils are mainly in the Loamy Plains 
range site. The more sloping and steep hardland soils 
are in the Loamy Slopes range site. 

Steep broken land including the rocky, gravelly, or 
eroded loess soils is included in the Limestone Breaks, 
Gravel Breaks, and Loess Breaks range sites. 

The soils on bottomlands, or meadow areas, along the 
Arikaree River and along the North and South Forks of 
the Republican River are included in the Sandy Meadow, 
Salt Meadow, Wet Meadow, or Sandy Bottomland range 
sites. 

The conservation practices that are effective on these 
range sites are sand sagebrush management, range 
seeding and fencing, range pitting or furrowing on the 
contour, water spreading, stock water development 
(ponds, pits, wells, springs, pipelines, and tanks), proper 
grazing use, and deferred grazing. Deferred grazing, if 
combined with well planned structural practices, can 
increase the total amount of usable forage more than 
any other single practice. It has been used extensively 
on rangeland in the sandhills and has been very 
effective. 

in areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
Soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Explanation of the 
column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
Sites in kind, amount, and proportion of range plants. 
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Figure 8.—Rangeland on Julesburg loamy sand, 0 to 3 percent slopes. The pasture on the right has been managed to control 
sagebrush and to restore the potential plant community, and thus it is more productive than the pasture on the left. 


The relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. К does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 


average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. It does not have a 
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specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of water erosion and 
soil blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 


woodland, windbreaks, and environmental 
plantings 


John S. Berst, district forester, Colorado State Forest Service, and 
Sherman J. Finch, woodland conservationist, Soil Conservation 
Service, helped prepare this section. 


Cottonwood is the only forest type that occurs 
naturally in Yuma County. It generally is found along the 
Republican and Arikaree Rivers. The dominant species 
in this forest type is plains cottonwood. Willow is 
included in some stands. This woodland is used as a 
source of firewood and for recreation, wildlife habitat, 
and livestock forage. 

Windbreaks are widely used in Yuma County. They 
protect livestock, buildings, and yards from wind and 
snow. They also protect fruit trees and gardens, and 
they furnish habitat for wildlife. Several rows of low- and 
high-growing broadleaf and coniferous trees and shrubs 
provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on 
measurements and observation of established plantings 
that have been given adeguate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 
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recreation 


The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic guality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity; and freguency of flooding is essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 
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Paths and trails for hiking, horseback riding, and 
bicycling should reguire little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 


wildlife habitat 


Eldie W. Mustard, state biologist, Soil Conservation Service, helped 
prepare this section. 


Before settlement, wildlife in Yuma County was typical 
of that on the plains, including herds of bison and 
antelope and a few elk and grizzly bear. Prairie chickens 
inhabited the tall-grass plains. As a result of settlement 
and the accompanying land-use changes, bison, grizzly 
bear, and elk no longer inhabit the area. A few flocks of 
prairie chickens remain. 

The changes in land use from grassland utilized by the 
native wildlife to grassland utilized by cattle and to 
dryland and irrigation farming have drastically changed 
the habitat for wildlife. For example, the introduction of 
grain farming reduced the habitat for the prairie chicken 
but created a habitat for the ring-necked pheasant. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
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expected. Creating, improving, or maintaining habitat is 
impractical or impossible. Potentials are rated on a 
nonirrigated basis. Irrigation would increase the potential. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, grain sorghum, and millet. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
bluegrass, sand lovegrass, switchgrass, bromegrass, 
orchardgrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, cactus, yucca, 
wheatgrass, and grama. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are currant, blackberry, 
chokecherry, and sand sagebrush. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, barnyard grass, saltgrass, 
cordgrass, rushes, sedges, cattails, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
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grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include sandhill crane, pheasant, meadowlark, field 
sparrow, cottontail, and kill deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, shore birds, 
muskrat, raccoon, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include antelope, deer, kit fox, meadowlark, 
and lark bunting. 


engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
material, and water management. The information is 
based on observed performance of the soils and on the 
estimated data in the “Soil properties” section. 

Information in this section /5 intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
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septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to overcome 
that special design, significant increases in construction 
special design, significant increases in construction 
costs, and possibly increased maintenance are reguired. 
Special feasibility studies may be reguired where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made ìs affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
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stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that reguire cuts 
and fills of more than 5 to 6 feet are not considered. 
Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


sanitary facilities 


Table 11 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are reguired. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties reguires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils (7). 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
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permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Uniess otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 


58 


Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 


difficult to spread; sandy soils are subject to soil blowing. 


After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The ratings are 
based on soil properties and site features that affect the 
removal of the soil and its use as construction material. 
Normal compaction, minor processing, and other 
standard construction practices are assumed. Each soil 
is evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering properties 
and classifications provides detailed information about 
each soil layer. This information can help determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
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plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 12 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils їп a given area 
contain sizable guantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. | 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 
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water management 


Table 13 gives information on the soil properties and 
site features that affect water management. The kind of 
soil limitations are given for pond reservoir areas and 
embankments, dikes, and levees. This table also gives 
for each soil the restrictive features that affect drainage, 
irrigation, terraces and diversions, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. Soil properties to a depth even greater than 
the height of the embankment can affect performance 
and safety of the embankment. Generally, deeper onsite 
investigation is needed to determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
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subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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АБИБА ИОНЫНА 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory testing of some benchmark 
soils. Established standard procedures are followed. 
During the survey, many shallow borings are made and 
examined to identify and classify the soils and to 
delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering properties 


Table 14 gives estimates of the engineering 
classification and of the range of properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liguid limit, and plasticity index. 
Soils in group А-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group А-7 are fine grained. Highly organic soils are 
classified in group А-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and А-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
Б, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from О for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded:to the nearest 5 percent. 
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Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the guantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the guantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
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minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Eguation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of К range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
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erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, юату fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

т. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 


soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms (5). 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 
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Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well: drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual! weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table; the kind of water table—that is, 
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perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adeguate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at a depth of 5 to 6 feet or less. 
For many soils, the limited depth to bedrock is a part of 
the definition of the soil series. The depths shown are 
based on measurements made in many soil borings and 
on other observations during the mapping of the soils. 


The kind of bedrock and its hardness as related to ease 
of excavation is also shown. Rippable bedrock can be 
excavated with a single-tooth ripping attachment on a 
200-horsepower tractor, but hard bedrock generally 
requires blasting. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 


65 


classification of the 5015 
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The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 17, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquent (Aqu, meaning 
water, plus enf, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Fluvaguents (F/uv, meaning 
produced by flowing water, plus aquent, the suborder of 
the Entisols that have an aguic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
7ypic identifies the subgroup that typifies the great 
group. An example is Typic Fluvaguents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 


mineral content, temperature regime, depth of the root 
zone, consistence, moisture eguivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is coarse-loamy, mixed 
(calcareous), mesic Typic Fluvaguents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. The Las Animas series is a 
member of the coarse-loamy, mixed (calcareous), mesic 
family of Typic Fluvaguents. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (3). Many of 
the technical terms used in the descriptions are defined 


‘in Soil Taxonomy (6). Unless otherwise stated, colors in 


the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Detailed soil map units.” 


Albinas series 


The Albinas series consists of deep, well drained soils 
that formed in loamy alluvium. Albinas soils are on 
stream terraces and flood plains along intermittent 
drainageways. Slopes are 0 to 2 percent. The mean 
annual precipitation is 17 inches, and the mean annual 
temperature is 50 degrees F. 

Albinas soils are similar to Haxtun soils. They are near 
Haxtun, Paoli, Bankard, Haverson, and Rago soils. 
Haxtun soils have a buried horizon within a depth of 40 
inches. Paoli soils are coarser textured than Albinas soils 
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and do not have a B2t argillic horizon. Bankard soils 
have a color value of 4 or more when moist. They are 
sandy and do not have a B2t horizon. Haverson soils 
have a color value of 4 or more when moist and do not 
have a B2t horizon. Rago soils have a buried horizon 
within a depth of 40 inches and are clayey in the B2t 
horizon. 

Typical pedon of Albinas loam, in native grass about 
20 miles north of Yuma, 600 feet south and 600 feet 
west of the northeast corner of sec. 13, T. 5 N., R. 48 
W. 


A1—0 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium platy structure parting to moderate fine 
granular; slightly hard, very friable, nonsticky and 
slightly plastic; many very fine roots; neutral; abrupt 
smooth boundary. 

B2t—6 to 31 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
moderate angular blocky; hard, friable, sticky and 
slightly plastic; few fine roots; few thin patchy clay 
films on faces of peds; mildly alkaline; clear wavy 
boundary. 

Cca—31 to 64 inches; pale brown (10YR 6/3) loam, dark 
grayish brown (10YR 4/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
few fine roots; few fine filaments and threads of 
segregated lime; violently effervescent; moderately 
alkaline. 


In some pedons thin strata of sand are in one or more 
horizons. In some pedons the soil is as much as 10 
percent gravel. The depth to lime ranges from 20 to 40 
inches. The mollic epipedon is 20 to 40 inches thick. The 
A horizon is neutral or mildly alkaline. 

The B2t horizon ranges from clay loam to sandy clay 
loam. The C horizon ranges from loam to fine sandy 
loam. 


Ascalon series 


The Ascalon series consists of deep, well drained soils 
that formed in moderately coarse textured, wind- 
reworked, calcareous alluvium of the Ogallala formation. 
Ascalon soils are on smooth plains. Slopes range from 0 
to 9 percent. The mean annual precipitation is 17 inches, 
and the mean annual temperature is 51 degrees F. 

Ascalon soils are near Platner, Manter, Julesburg, and 
Haxtun soils. Platner soils have a clayey B2t horizon. 
Julesburg and Manter soils have a sandy loam B2t 
horizon. Haxtun soils have a buried horizon within a 
depth of 40 inches. 

Typical pedon of Ascalon fine sandy loam, 0 to 3 
percent slopes, in a cultivated field 10 miles north and 5 
miles east of Yuma, 550 feet east and 100 feet south of 
the northwest corner of sec. 3, ፐ 3N., R. 47 W. 


Soil survey 


Ар—0 to 6 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate fine granular structure; slightly hard, very 
friable, nonsticky and slightly plastic; common very 
fine and fine roots; neutral; clear smooth boundary. 

B21t—6 to 12 inches; grayish brown (10YR 5/2) sandy 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium prismatic structure; hard, 
friable, slightly sticky and plastic; common very fine 
and fine roots; common thin clay films on faces of 
peds; neutral; clear smooth boundary. 

B22t—12 to 18 inches; brown (10YR 5/3) sandy clay 
loam, dark brown (10YR 4/3) moist; moderate 
medium prismatic structure; hard, friable, slightly 
sticky and plastic; common very fine and fine roots; 
common thin clay films on faces of peds; neutral; 
clear smooth boundary. 

B3ca—18 to 24 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; weak medium 
prismatic structure; hard, friable, slightly sticky and 
plastic; few very fine and fine roots; very few thin 
clay films on vertical faces of peds; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

C1ca—24 to 44 inches; very pale brown (10YR 7/3) fine 
sandy loam, brown (10YR 5/3) moist; massive; very 
hard, very friable, nonsticky and slightly plastic: few 
fine and very fine roots; violently effervescent: 
moderately alkaline; clear smooth boundary. 

C2—44 to 60 inches; very pale brown (10YR 7/4) loamy 
fine sand, yellowish brown (10YR 5/4) moist: 
massive; very hard, very friable, nonsticky and 
nonplastic; violently effervescent; moderately 

: alkaline. 


The mollic epipedon is 7 to 20 inches thick. Typically, 
the depth to lime is 15 to 20 inches, but it ranges from 
15 to 30 inches. In some pedons, the soil is as much as 
15 percent gravel. 

The A horizon ranges from fine sandy loam to loamy 
sand. It is neutral to mildly alkaline. 

The B horizon is 12 to 24 inches thick. The B2 horizon 
is neutral or mildly alkaline. 

The C horizon ranges from fine sandy loam to loamy 
sand. It is moderately alkaline or strongly alkaline. 


Bankard series 


The Bankard series consists of deep, somewhat 
excessively drained soils that formed in stratified sandy 
alluvium. Bankard soils are on flood plains and second- 
bottom terraces along intermittent and perennial 
streams. Slopes are 0 to 2 percent. The mean annual 
precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Bankard soils are near Glenberg, Haverson, Platte, 
and Las Animas soils. Glenberg soils are stratified fine 
sandy loams. Haverson soils are stratified loam, silt 


Yuma County, Colorado 


loam, and fine sandy loam, but they are predominantly 
loam. Platte soils are sandy and poorly drained. Las 
Animas soils are poorly drained, stratified sandy loams. 

Typical pedon of Bankard sand, in native grass about 
24 miles south of Eckley on the south streambank of the 
Arikaree River, 425 feet west and 340 feet north of the 
southeast corner of sec. 25, T. 3 S., Н. 46 W. 


A1—0 to 5 inches; light brownish gray (10YR 6/2) sand, 
dark grayish brown (10YR 4/2) moist; weak fine 
granular structure; soft, very friable; common very 
fine, fine, and medium roots; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C1—5 to 30 inches; very pale brown (10YR 7/3) sand, 
brown (10YR 5/3) moist; single grain; loose; 
common very fine, fine, and medium roots; weakly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C2—30 to 60 inches; very pale brown (10YR 7/3) sand, 
brown (10YR 5/3) moist; common medium distinct 
yellowish brown (10YR 5/6) mottles; single grain; 
loose; few fine and medium roots; weakly 
effervescent; moderately alkaline. 


Bankard soils typically are calcareous; in some 
pedons, they are noncalcareous in the upper few inches. 
The C horizon ranges from sand to mixed sand and 
gravel. 


Bayard series 


The Bayard series consists of deep, well drained soils 
that formed in calcareous, moderately sandy material on 
alluvial fans and foot slopes. Slopes range from 2 to 6 
percent. The mean annual precipitation is 17 inches, and 
the mean annual temperature is 51 degrees F. 

Bayard soils are similar to Manter, Paoli, Laird, and 
Kim soils. They are near Kim and Manter soils. Manter 
soils have a sandy loam B2t horizon. Paoli soils have an 
A horizon that is more than 20 inches thick. Laird soils 
have a Cca horizon that has a very high content of lime. 
Kim soils are loamy. 

Typical pedon of Bayard fine sandy loam, 2 to 6 
percent siopes, in grass about 5 miles west and 1 mile 
south of Wray, 800 feet south and 800 feet east of the 
northwest corner of sec. 17, T. 1 N., ጸ. 44 W. 


ል1-0 to 5 inches; grayish brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; soft, very 
friable, nonsticky and nonplastic; many very fine and 
fine roots; mildly alkaline; clear smooth boundary. 

AC—5 to 15 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium subangular blocky 
structure; hard, very friable, nonsticky and 
nonplastic; common very fine and fine roots; mildly 
alkaline; clear wavy boundary. 
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C1ca—15 to 21 inches; pale brown (10YR 6/3) fine 
sandy loam, dark brown (10YR 4/3) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; common very 
fine and fine roots; violently effervescent; few fine 
rounded masses of lime; moderately alkaline; clear 
wavy boundary. 

C2ca—21 to 36 inches; very pale brown (10YR 7/3) fine 
sandy loam, brown (10YR 5/3) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; few very fine and 
fine roots; violently effervescent; few medium soft 
masses of lime; gradual wavy boundary. 

ዕ3--36 to 60 inches; very pale brown (10YR 7/3) loamy 
fine sand, brown (10YR 5/3) moist; single grain; 
loose; few very fine and fine roots; violently 
effervescent; moderately alkaline. 


The thickness of the mollic epipedon is 8 to 20 inches. 
The content of gravel and pebbles ranges from 0 to 15 
percent. The A horizon is neutral or mildly alkaline. The 
depth to lime ranges from 8 to 18 inches. 


Canyon series 


The Canyon series consists of shallow, well drained 
soils that formed in calcareous, loamy material that 
weathered from highly calcareous sandstone. Canyon 
soils are on hills, knolls, and ridges. Slopes range from 1 
to 25 percent. The mean annual precipitation is 17 
inches, and the mean annual temperature is 51 degrees 
F. 

Canyon soils are near Kim, Bayard, Colby, and Midway 
soils. Kim soils are deep and loamy. Bayard soils are 
deep fine sandy loams. Colby soils are deep and silty. 
Midway soils are shallow and clayey. 

Typical pedon of Canyon loam, in an area of Canyon- 
Dioxice complex, 1 to 9 percent slopes, in native grass 
about 19 miles north of Yuma, 390 feet south and 20 
feet east of the northwest corner of sec. 14, T. 5 N., В. 
48 W. 


A1—0 to 5 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, very friable, 
nonsticky and slightly plastic; many very fine and 
fine roots; violently effervescent; moderately 
alkaline; clear smooth boundary. | 

AC—5 to 8 inches; grayish brown (10YR 5/2) loam, dark 
grayish brown (10YR 4/2) moist; weak fine 
subangular blocky structure parting to weak fine 
granular; slightly hard, very friable, slightly sticky and 
slightly plastic; many very fine and fine roots; 
violently effervescent; moderately alkaline; clear 
smooth boundary. 

C1ca—B to 12 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, very friable, nonsticky and 
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slightly plastic; many very fine and fine roots; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

Cr2—12 inches; white (10YR 8/1) highly calcareous 
sandstone, light gray (10YR 7/2) moist; somewhat 
layered and fractured. 


The content of rock fragments in the pedon ranges 
from O to 25 percent. Depth to bedrock ranges from 6 to 
20 inches. 

The A horizon is fine sandy loam or loam. 


Colby series 


The Colby series consists of deep, well drained soils 
that formed in wind-deposited silt and very fine sand. 
Colby soils are on irregular plains, low hills, and 
dissected siopes. Slopes range from 3 to 25 percent. 
The mean annual precipitation is 16 inches, and the 
mean annual temperature is 51 degrees F. 

Colby soils are similar to Kim soils. They are near Kim, 
Canyon, Keith, and Kuma soils. Kim soils are more than 
15 percent fine sand or coarser sand in the control 
section. Canyon soils are shallow. Keith and Kuma soils 
have a mollic epipedon and a B2t horizon. 

Typical pedon of Colby silt loam, 3 to 6 percent 
slopes, in native grass 1 mile east and 1 mile south of 
Vernon, 75 feet west and 1,700 feet south of the 
northeast corner of sec. 33, T. 1 5., R. 44 W. 


A1—0 to 5 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium granular structure; soft, very friable, 
nonsticky and slightly plastic; many very fine and 
fine roots; weakly effervescent; mildly alkaline; clear 
smooth boundary. 

AC—5 to 8 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse subangular blocky structure; slightly hard, 
very friable, nonsticky and slightly plastic; common 
very fine and fine roots; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

С1са—8 to 17 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable, nonsticky and slightly plastic; common very 
fine and fine roots; fine filaments, threads, and soft 
masses of segregated lime; violently effervescent; 
moderately alkaline; gradual smooth boundary. 

C2ca—17 to 60 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; massive; slightly 
hard, very friable, nonsticky and slightly plastic; few 
very fine and fine roots; violently effervescent; fine 
filaments, threads, and soft masses of segregated 
lime; moderately alkaline. 


In some pedons, lime is leached to a depth of 6 
inches. 


Soil survey 


The C2 horizon ranges from silt loam to loam, 
depending on the content of very fine sand. In the Cca 
horizon, visible accumulations of carbonates occur as 
fine filaments, threads, or soft masses. Carbonate 
accumulations are not visible in all pedons. 


Dailey series 


The Dailey series consists of deep, somewhat 
excessively drained soils that formed in wind-deposited 
sand. Dailey soils are in sandhill valleys and on sandhills. 
Slopes are 0 to 6 percent. The mean annual precipitation 
is 17 inches, and the mean annual temperature is 51 
degrees F. 

Dailey soils are near Valent, Julesburg, Haxtun, and 
Manter soils. Valent soils have a light-colored surface 
layer. Julesburg soils have a B2t horizon of coarse sandy 
loam. Manter soils have a B2t horizon of sandy loam, 
and they have a calcareous substratum. Haxtun soils 
have a buried B2tb horizon of sandy clay loam. 

Typical pedon of Dailey loamy sand, in native grass, 5 
miles south and 4 miles east of Yuma, 2,000 feet west 
and 500 feet east of the southeast corner of sec. 30, T. 
1S,R.47W. 


A1—0 to 5 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure that parts to single 
grain; soft, very friable; common very fine and fine 
roots; neutral; clear wavy boundary. 

AC—5 to 12 inches; dark grayish brown (10YR 4/2) 
loamy sand, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure that parts to 
single grain; slightly hard, very friable; common very 
fine and fine roots; very few very thin clay films on 
vertical faces of peds; neutral; clear wavy boundary. 

C1—12 to 25 inches; brown (10YR 5/3) loamy sand, 
dark brown (10YR 4/3) moist; single grain; loose; 
few very fine and fine roots; neutral; gradual smooth 
boundary. 

C2—25 to 36 inches; pale brown (10YR 6/3) loamy 
sand, brown (10YR 5/3) moist; single grain; loose; 
few very fine roots; neutral; gradual smooth 
boundary. 

C3—36 to 60 inches; pale brown (10YR 6/3) sand, dry 
or moist; single grain; loose; neutral. 


The С horizon is loamy sand or sand. In some pedons, 
a layer of grayish brown sandy loam is below a depth of 
40 inches. To a depth of 40 inches or more, the soil is 
neutral or mildly alkaline. 


Dioxice series 


The Dioxice series consists of deep, well drained soils 
that formed in old alluvium. Dioxice soils are on side 
slopes of limestone hills and knolls. Slopes range from 3 
to 9 percent. The mean annual precipitation is 17 inches, 
and the mean annual temperature is 51 degrees F. 


Yuma County, Colorado 


Dioxice soils are similar to Kim soils and are near 
Canyon soils. Kim soils have underlying material that is 
less than 15 percent lime carbonate. Canyon soils are 
shallow. In Yuma County, the Dioxice soils are mapped 
in a complex with Canyon soils. 

Typical pedon in an area of Canyon-Dioxice complex, 
1 to 9 percent slopes, in a cultivated field 15 miles north 
and 8 miles east of Yuma, 1,000 feet north and 15 feet 
east of the southwest corner of sec. 31, T. 5 N., R. 46 
W. 


A11—0 to 5 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium granular structure; soft, very 
friable, nonsticky and slightly plastic; common very 
fine and fine roots; 5 percent gravel-sized fragments 
of limestone; neutral; clear wavy boundary. 

A12—5 to 9 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
soft, very friable, nonsticky and slightly plastic; 
common very fine and fine roots; 10 percent gravel- 
sized fragments of limestone; strongly effervescent; 
moderately alkaline; clear irregular boundary. 

B2t—9 to 24 inches; light gray (10YR 7/2) sandy clay 
loam, grayish brown (10YR 5/2) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, slightly sticky and 
plastic; common very fine and fine roots; 5 percent 
gravel-sized fragments of limestone; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cica—24 to 35 inches; white (10YR 8/2) sandy clay 
loam, very pale brown (10YR 7/4) moist; moderate 
medium platy structure; very hard, friable, slightly 
sticky and plastic; few very fine and fine roots; 5 
percent gravel-sized fragments of limestone; visible 
lime disseminated in soil mass; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2ca—35 to 60 inches; pinkish white (7.5YR 8/2) sandy 
clay loam, pink (7.5YR 7/4) moist; massive; very 
hard, friable, very sticky and very plastic; 10 percent 
gravel; moderately alkaline; calcareous. 


The mollic epipedon is 8 to 10 inches thick. The depth 
to the Cca horizon is 24 to 40 inches. The content of 
gravel-sized rock fragments in the pedon ranges from 0 
to 15 percent. 


Dwyer series 


The Dwyer series consists of deep, excessively 
drained soils that formed in eolian sand. Dwyer soils are 
on low sandhills. Slopes range from 3 to 9 percent. The 
mean annual precipitation is 16 inches, and the mean 
annual temperature is 51 degrees F. 

Dwyer soils are similar to Valent soils and are near 
Vona soils. Valent soils do not have lime within a depth 
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of 40 inches. Vona soils have a B2t horizon of fine 
sandy loam. 

Typical pedon of Dwyer loamy sand, in an area of 
Dwyer-Vona loamy sands, 3 to 9 percent slopes, in 
native range about 8 miles south and 1 mile west of 
Idalia, 300 feet west and 600 feet north of the center of 
sec. 32, T. 5 S., В. 44 W. 


A1—0 to 4 inches; pale brown (10YR 6/3) loamy sand, 
dark brown (10YR 4/3) moist; weak coarse granular 
structure; soft, very friable; common fine and 
medium roots; mildly alkaline; clear wavy boundary. 

AC—4 to 12 inches; pale brown (10YR 6/3) loamy sand, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; soft, very friable; 
common fine and medium roots; mildly alkaline; 
clear wavy boundary. 

C1—12 to 30 inches; very pale brown (10YR 7/3) loamy 
fine sand, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; soft, very friable; few 
fine and medium roots; few irregularly shaped 
threads of lime; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

C2—30 to 60 inches; very pale brown (10YR 7/3) fine 
sand, brown (10YR 5/3) moist; single grain; loose; 
violently effervescent; moderately alkaline. 


The A horizon is mildly alkaline or moderately alkaline. 
In some pedons, the surface layer is calcareous; in most 
pedons, lime is leached to a depth between 10 and 20 
inches. 


Eckley series 


The Eckley series consists of deep, well drained soils 
that formed in gravelly alluvium. Eckley soils are on 
dissected alluvial terraces. Slopes range from 3 to 9 
percent. The mean annual precipitation is 17 inches, and 
the mean annual temperature is 51 degrees F. 

Eckley soils are near Platner and Ascaion soils. 
Platner soils are more than 35 percent clay in the B2t 
horizon. Ascalon soils are less than 35 percent rock 
fragments throughout. 

Typical pedon of Eckley gravelly sandy loam, 3 to 7 
percent slopes, in a cultivated field 20 miles north and 6 
miles east of Yuma, 30 feet east and 1,000 feet north of 
the southwest corner of sec. 2, T. 5 N., 8. 47 ነሃ. 


ል1--0 to 5 inches; grayish brown (10YR 5/2) gravelly 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse platy structure parting to 
moderate medium granular; hard, friable, slightly 
sticky and plastic; common very fine and fine roots; 
15 percent gravel; neutral; clear smooth boundary. 

B2t—5 to 15 inches; brown (7.5YR 5/2) gravelly sandy 
clay loam; dark brown (7.5YR 3/2) moist; moderate 
medium angular blocky structure; extremely hard, 
firm, sticky and very plastic; common very fine and 
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fine roots; continuous thin clay films on faces of 
peds; 15 percent gravel; neutral; gradual wavy 
boundary. 

llC1—15 to 31 inches; light brown (7.5YR 7/4) gravelly 
sand; single grain; loose; few very fine roots; 35 
percent gravel; neutral; clear wavy boundary. 

ПС2са—31 to 47 inches; pink (7.5YR 7/4) gravelly sand, 
brown (7.5YR 5/4) moist; single grain; loose; few 
very fine roots; 35 percent gravel; visible carbonates 
crusted on the bottom of pebbles; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

llC3ca—47 to 60 inches; pink (7.5YR 7/4) gravelly sand, 
brown (7.5YR 5/2) moist; single grain; loose; 35 
percent gravel; visible carbonates crusted on the 
bottom of pebbles, less than in 1IC2ca horizon; 
violently effervescent; moderately alkaline. 


The mollic epipedon is 9 to 16 inches thick. The depth 
to the contrasting IIC horizon is 12 to 20 inches. 


Glenberg series 


The Glenberg series consists of deep, well drained 
soils that formed in alluvium. Glenberg soils are on 
second-bottom terraces and flood plains. Slopes are less 
than 3 percent. The mean annual precipitation is 17 
inches, and the mean annual temperature is 51 degrees 
F 


Glenberg soils are near Haverson, Bankard, and Las 
Animas soils. Haverson soils are loamy. Bankard soils 
are sandy. Las Animas soils are poorly drained. 

Typical pedon of Glenberg fine sandy loam, in an area 
of Glenberg-Bankard complex, in irrigated pasture about 
2 miles west of Wray, 1,050 feet north and 1,600 feet 
east of the southwest corner of sec. 2, T. 1N., Н. 44 W. 


Ар—0 to 8 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
moderate fine granular structure; slightly hard, very 
friable, nonsticky and nonplastic; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C1—8 to 24 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, nonsticky 
and nonplastic; very friable, common very fine and 
fine roots; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

C2ca—24 to 60 inches; light gray (10YR 7/2) fine sandy 
loam, grayish brown (10YR 5/2) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; few very fine and 
fine roots; violently effervescent; fine seams and 
threads of lime; moderately alkaline. 


In some pedons, the soil is underlain by sand at a 
depth of more than 40 inches. 


Soil survey 


The C2 horizon commonly is stratified with thin lenses 
of sand, sandy clay loam, and loam. In some pedons, it 
has a few common strong brown and reddish brown 
mottles. 


Haverson series 


The Haverson series consists of deep, well drained 
soils that formed in alluvium. Haverson soils are on 
second-bottom terraces and flood plains. Slopes are 0 to 
3 percent. The mean annual precipitation is 17 inches, 
and the mean annual temperature is 51 degrees F. 

Haverson soils are near Glenberg, Bankard, and Las 
Animas soils. Glenberg soils have a C horizon of fine 
sandy loam. Bankard soils are sandy. Las Animas soils 
are poorly drained sandy loams. 

Typical pedon of Haverson loam, in native grass, 
about 3 miles west of Wray, 1,584 feet west and 1,320 
feet north of the southeast corner of sec. 9, T. 1 W., R. 
44 W. 


А11—0 to 4 inches; pale brown (10YR 6/3) loam, brown 
(10YR 5/3) moist; weak fine granular structure; soft, 
friable, nonsticky and slightly plastic; common very 
fine and fine roots; violently effervescent; 
moderately alkaline; clear smooth boundary. 

AC—4 to 14 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
thick platy structure parting to weak moderate 
subangular blocky; slightly hard, friable, nonsticky 
and slightly plastic; common very fine and fine roots; 
violently effervescent; moderately alkaline; clear 
smooth boundary. 

C1—14 to 36 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
prismatic structure; slightly hard, friable, nonsticky 
and slightly plastic; few very fine and fine roots; 
violently effervescent; moderately alkaline; clear 
smooth boundary. 

C2—36 to 60 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure; hard, firm, sticky 
and plastic; violently effervescent; strongly alkaline. 


In some pedons, the soil is as much as 15 percent 
gravel throughout. 

The C horizon is stratified and ranges from fine sandy 
loam to silty clay loam; the average texture is loam. 


Haxtun series 


The Haxtun series consists of deep, well drained soils 
that formed in wind-reworked sandy material overlying a 
buried soil. Haxtun soils are in swales on plains and in 
sandhill. valleys. Slopes are 0 to 3 percent. The mean 
annual precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Haxtun soils are similar to Albinas soils. They are near 
Julesburg, Manter, and Dailey soils. Albinas, Julesburg, 
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Manter, and Dailey soils do not have a buried horizon. 
Julesburg and Manter soils have a thinner mollic 
epipedon than Haxtun soils and have a B2t horizon of 
sandy loam. Dailey soils have a thinner mollic epipedon 
and are sandy. 

Typical pedon of Haxtun loamy sand, in a cultivated 
field about 5 miles south of Eckley, 105 feet north and 
270 feet west of the southeast corner of sec. 23, T. 1 N., 
R. 46 W. 


Ap—-0 to 6 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
neutral; clear smooth boundary. 

A12—6 to 10 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak coarse granular structure; soft, very friable; 
neutral; clear smooth boundary. 

B11—10 to 14 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, very friable, 
nonsticky and slightly plastic; common very fine and 
fine roots; common thin clay films on faces of peds; 
neutral; clear smooth boundary. 

B12—14 to 20 inches; dark grayish brown (10YR 4/2) 
sandy loam; very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; hard, friable, 
nonsticky and slightly plastic; common very fine and 
fine roots; common thin clay films on faces of peds; 
neutral; clear smooth boundary. 

B2tb—20 to 33 inches; dark grayish brown (10YR 4/2) 
sandy clay loam, very dark brown (10YR 2/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm, slightly sticky and plastic; common very fine 
and fine roots; many thin clay films on faces of 
peds; mildly alkaline; gradual smooth boundary. 

83ኩ--33 to 41 inches; grayish brown (10YR 5/2) sandy 
clay loam, dark grayish brown (10YR 4/2) moist; 
weak medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable, 
slightly sticky and plastic; common very fine and fine 
roots; common thin clay films on faces of peds; 
mildly alkaline; gradual smooth boundary. 

C1b—41 to 52 inches; very pale brown (10YR 7/3) 
sandy loam; brown (10YR 5/3) moist; massive; 
slightly hard, very friable, nonsticky and slightly 
plastic; few very fine and fine roots; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

C2cab—52 to 60 inches; very pale brown (10YR 8/3) 
sandy loam, pale brown (10YR 6/3) moist; massive; 
slightly hard, very friable, nonsticky and slightly 
plastic; violently effervescent; moderately alkaline. 


The depth to calcareous material ranges from 23 to 60 
inches. The depth to the base of the B2tb horizon 
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ranges from 25 to 44 inches. The A and B horizons are 
neutral to mildly alkaline. The B2tb and B3b horizons are 
mildly alkaline to moderately alkaline. 


lliff series 


The lliff series consists of moderately deep, well 
drained soils that formed in loess overlying limestone. 
Iliff soils are on smooth plains. Slopes are 0 to 3 
percent. The mean annual precipitation is 17 inches, and 
the mean annual temperature is 51 degrees F. 

lliff soils are similar to Platner soils. They are near 
Platner, Canyon, and Dioxice soils. Platner soils are 
deep. Canyon soils are shallow. Dioxice soils are deep 
and are less than 35 percent clay in the Bet horizon. 

Typical pedon of Iliff loam, in native grass about 7 
miles north and 6 miles east of Yuma, 300 feet south 
and 3 feet east of the north quarter corner of sec. 15, T. 
3 N., В. 47 W. 


ል1--0 to 3 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
platy structure parting to moderate fine granular; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine and fine roots; mildly 
alkaline; clear smooth boundary. 

A3—3 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
prismatic structure parting to moderate fine 
subangular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; common very fine and fine 
roots; few thin clay films lining pores; mildly alkaline; 
abrupt wavy boundary. 

B2t—6 to 14 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
strong medium prismatic structure parting to strong 
fine angular blocky; very hard, firm, sticky and 
plastic; common very fine and fine roots; continuous 
thin clay films on faces of peds; mildly alkaline; clear 
wavy boundary. 

B3ca—14 to 18 inches; pale brown (10YR 6/3) silty clay 
loam, brown (10YR 5/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, very friable, slightly sticky 
and slightly plastic; few very fine and fine roots; few 
thin clay films on faces of peds; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

Cca—18 to 26 inches; very pale brown (10 YR 7/3) loam, 
brown (10YR 5/3) moist; weak medium subangular 
blocky structure; hard, very friable, slightly sticky and 
slightly plastic; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

ጸ--26 inches; hard limestone of the Ogallala Formation. 


The mollic epipedon is 8 to 14 inches thick. The depth 
to lime is 14 to 21 inches. Limestone is at a depth of 20 
to 40 inches. The soil is neutral to moderately alkaline. 


72 


Inavale series 


The Inavale series consists of deep, somewhat 
excessively drained soils that formed in eolian sand. 
Inavale soils are in sandhill valleys. Slopes are 0 to 3 
percent. The mean annual precipitation is 17 inches, and 
the mean annual temperature is 51 degrees Р. 

Inavale soils are similar to Bankard soils. They are 
near Valent, Dailey, and Haxtun soils. Bankard soils are 
stratified and are on flood plains. Platte soils are poorly 
draìned. Valent soils are excessively drained. Dailey soils 
have a surface layer that is 10 or more inches thick and 
has color value of 3 or less when moist. 

Typical pedon of Inavale loamy. sand, in native grass 
about 14 miles north and 2 miles east of Laird, 700 feet 
east and 200 feet north of the southwest corner of the 
northeast quarter of sec. 28, Т. 4 N., R. 42 W. 


A11—0 to 7 inches; grayish brown (10YR 5/2) loamy 
sand, very dark brown (10YR 3/2) moist; moderate 
medium granular structure parting to moderate very 
fine granular; slightly hard, very friable; many very 
fine and fine roots; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

A12—7 to 11 inches; light brownish gray (10YR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; hard, 
very friable, nonsticky and nonplastic; many very fine 
and fine roots; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

AC—11 to 16 inches; light brownish gray (10YR 6/2) 
loamy sand, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; soft, very 
friable; few very fine and fine roots; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

С1—16 to 38 inches; light gray (10YR 7/2) loamy fine 
sand, grayish brown (10YR 5/2) moist; common 
medium distinct brownish yellow (10YR 6/6) and 
dark yeliowish brown (10YR 4/4) motties; weak 
coarse prismatic structure; hard, very friable; few 
very fine and fine roots; strongly effervescent; 
moderately alkaline; gradual smooth boundary. 

C2ca—38 to 52 inches; light brownish gray (10YR 6/2) 
loamy fine sand, grayish brown (10YR 5/2) moist; 
weak medium subangular blocky structure; very 
hard, friable, slightly sticky and slightly plastic; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

llC3—52 to 60 inches; gray (10YR 5/1) sandy clay loam, 
dark gray (10YR 4/1) moist; common.medium 
distinct dark brown (10YR 4/3) mottles; moderate 
medium subangular blocky structure; very hard, firm, 
sticky and plastic; violently effervescent; moderately 
alkaline. 


In some pedons, the soil is noncalcareous. 
The A horizon is neutral to moderately alkaline. 


Soil survey 


The C horizon ranges from loamy fine sand to fine 
sand. It has few to common, faint to distinct, coarse to 
medium, brownish yellow to dark yellowish brown 
mottles. The C horizon is neutral to moderately alkaline. 


Julesburg series 


The Julesburg series consists of deep, well drained 
soils that formed in eolian sand. Julesburg soils are on 
smooth plains. Slopes range from 0 to 7 percent. The 
mean annual precipitation is 17 inches, and the mean 
annual temperature is 51 degrees F. 

Julesburg soils are similar to and are near Manter and 
Vona soils. Manter soils are calcareous within a depth of 
40 inches. When moist, Vona soils have a color value 
brighter than 3 in the surface layer. They are calcareous 
within a depth of 40 inches. 

Typical pedon of Julesburg loamy sand, 3 to 7 percent 
slopes, in native grass about 4 miles south of Yuma, 100 
feet east and 35 feet south of the northwest corner of 
sec. 14, T. 1 N., R. 48 W. 


А11—0 to 7 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; soft, very 
friable; common very fine and fine roots; neutral; 
clear smooth boundary. 

A12—7 to 11 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; soft, 
friable; common very fine and fine roots; neutral; 
clear smooth boundary. 

B2t—11 to 19 inches; brown (10YR 5/3) coarse sandy 
loam, dark brown (10YR 4/3) moist; moderate 
coarse subangular blocky structure; soft, firm, 
nonsticky and slightly plastic; common very fine and 
fine roots; neutral; clear smooth boundary. 

C1—19 to 35 inches; light yellowish brown (10YR 6/4) 
sand, yellowish brown (10YR 5/4) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; few very fine 
and fine roots; neutral; clear boundary. 

C2—35 to 60 inches; light yellowish brown (10YR 6/4) 
sand, yellowish brown (10YR 5/4) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable; neutral. 


The mollic epipedon is 7 to 20 inches thick. The depth 
to calcareous material ranges from 50 to more than 60 
inches. The gravel content ranges from ዐ to 15 percent 
by volume, but typically is O to 5 percent. 

The C horizon ranges from loamy sand to sand. It is 
neutral or mildly alkaline. 


Keith series 


The Keith series consists of deep, well drained soils 
that formed in loess. Keith soils are on smooth plains. 
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Slopes are 0 to 3 percent. The mean annual precipitation 
is 17 inches, and the mean annual temperature is 51 
degrees F. 

Keith soils are similar to and are near Richfield and 
Kuma soils. Richfield soils are more than 35 percent clay 
in the B2t horizon. Kuma soils have a buried horizon. In 
Yuma County, the Keith soils are mapped in a complex 
with Kuma soils. 

Typical pedon of Keith silt loam, in an area of Kuma- 
Keith silt loams, ìn a cultivated field about 21 miles south 
of Laird, 978 feet east and 198 feet north of the 
southwest corner of sec. 19, Т. 3 S., В. 42 W. 


Ap—0 to 4 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
fine granular structure; soft, friable, nonsticky and 
slightly plastic; neutral; abrupt smooth boundary. 

B2t—4 to 15 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
weak medium and coarse subangular blocky; very 
hard, firm, slightly sticky and plastic; common very 
fine and fine roots; common thin clay films on faces 
of peds; neutral; clear smooth boundary. 

B3ca—15 to 25 inches; light brownish gray (10YR 6/2) 
silt loam, grayish brown (10YR 5/2) moist; weak 
medium subangular blocky structure; hard, firm, 
nonsticky and slightly plastic; few very fine and fine 
roots; violently effervescent; moderately alkaline; 
clear wavy boundary. 

C1ca—25 to 40 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak coarse 
prismatic structure; soft, friable, nonsticky and 
slightly plastic; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

C2ca—40 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; massive; soft, 
very friable, nonsticky and slightly plastic; violently 
effervescent; moderately alkaline. 


The mollic epipedon is 8 to 20 inches thick. The depth 
to calcareous material ranges from 15 to more than 30 
inches. The Ap and B2t horizons are neutral or mildly 
alkaline. 

The B2t horizon is silt loam or silty clay loam. 

The C horizon is silt loam or very fine sandy loam. 


Kim series 


The Kim series consists of deep, well drained soils 
that formed in alluvium of limestone and shale material 
mixed with loess. Kim soils are moderately sloping and 
are on alluvial fans and foot slopes below escarpments 
of limestone and sedimentary rock. Slopes range from 3 
to 6 percent. The mean annual precipitation is 17 inches, 
and the mean annual temperature is 51 degrees F. 

Kim soils are similar to Bayard and Colby soils. They 
are near Bayard, Razor, Midway, and Canyon soils. 
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Bayard soils are sandy and have color value of 3 or less 
in the surface layer when moist. Colby soils are silty and 
are less than 15 percent fine or coarser sand. Razor and 
Midway soils are clayey. Midway and Canyon soils are 
shallow. 

Typical pedon of Kim loam, 3 to 6 percent slopes, in 
native grass about 11 miles south and 2 miles east of 
Laird, 50 feet east and 2,600 feet south of the northwest 
corner of sec. 34, T. 1 S., R. 42 М. 


ል--0 to 7 inches; light brownish gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak thick 
platy structure parting to weak coarse granular; soft, 
very friable, nonsticky and slightly plastic; common 
very fine and fine roots; strongly effervescent; 
moderately alkaline; clear smooth boundary. 

AC—7 to 16 inches; pale brown (10YR 6/3) loam, dark 
brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
very fine and fine roots; violently effervescent; clear 
smooth boundary. 

C1—16 to 33 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; hard, friable, sticky and plastic; 
common very fine and fine roots; violently 
effervescent; few small round masses of segregated 
lime; moderately alkaline; gradual wavy boundary. 

C2—33 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; massive; 
hard, friable, sticky and plastic; violently 
effervescent; moderately alkaline. 


Kim soils are underlain by shale or limestone generally 
at a depth of more than 60 inches. 

The C1 horizon ranges from loam to light clay loam. 
Segregated lime in the C1 horizon is not continuous. The 
C2 horizon ranges from light clay loam to heavy clay 
loam. 


Kuma series 


The Kuma series consists of deep, well drained soils 
that formed in loess. Kuma soils are on smooth plains. 
Slopes are 0 to 3 percent. The mean annual precipitation 
is 17 inches, and the mean annual temperature is 51 
degrees F. 

Kuma soils are similar to and are near Richfield and 
Keith soils. Richfield and Keith soils do not have a buried 
horizon. Richfield soils are more than 35 percent clay in 
the B2t horizon. 

Typical pedon of Kuma silt loam, in an area of Kuma- 
Keith silt loams, in a cultivated field about 3 miles south 
of Wray, 1,520 feet west and 2,440 feet south of the 
northeast corner of sec. 25, T. 1 N., R. 44 W. 


Ap—0 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
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medium granular structure; slightly hard, friable, 
slightly sticky and slightly plastic; moderately 
alkaline; clear smooth boundary. 

B2t—10 to 17 inches; grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure; hard, firm, 
sticky and plastic; commen very fine and fine roots; 
thin clay films on the faces of peds; moderately 
alkaline; clear smooth boundary. 

B21tb—17 to 24 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark brown (10YR 2.5/2) moist; 
moderate medium prismatic structure; hard, firm, 
sticky and plastic; common very fine and fine roots; 
common thin clay films on faces of peds; fine 
filaments of lime; moderately alkaline; clear smooth 
boundary. 

B22tcab—24 to 30 inches; pale brown (10YR 6/3) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure; hard, firm, 
slightly sticky and slightly plastic; common very fine 
and fine roots; few thin clay films on faces of peds; 
few fine filaments of lime; violently effervescent; 
moderately alkaline; clear smooth boundary. 

C1ca—30 to 48 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak medium 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; few very fine roots; few 
thin clay films on faces of peds; few fine filaments of 
lime; violently effervescent; moderately alkaline; 
clear smooth boundary. 

C2ca—48 to 60 inches; very pale brown (10YR 7/3) 
loam, brown (10YR 5/3) moist; weak coarse 
prismatic structure; slightly hard, friable, slightly 
sticky and slightly plastic; few fine filaments of lime; 
violently effervescent; moderately alkaline. 


The mollic epipedon is 20 to 50 inches thick. Depth to 
lime ranges from 17 to 40 inches. The Ap and B2t 
horizons are neutral and moderately alkaline. 

The B2t horizon ranges from silt loam to silty clay 
loam. The B2t horizon ranges from loam to silty clay 
loam. 

The C horizon ranges from silt loam to loam. 


Laird series 


The Laird series consists of deep, well drained soils 
that formed in wind-reworked alluvium. Laird soils are in 
sandhill valleys. Slopes are 0 to 3 percent. The mean 
annual precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Laird soils are similar to Bayard soils. They are near 
Haxtun, Inavale, and Manter soils. Bayard soils are less 
than 15 percent calcium carbonate in the Cca horizon. 
Haxtun and Manter soils have a B2t horizon overlying 
the Cca horizon. Inavale soils are sandy and are less 
than 15 percent carbonate. 

Typical pedon of Laird fine sandy loam, in a cultivated 
field about 15 miles north of Wray, 150 feet north and 
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2,500 feet east of the southwest corner of sec. 14, T. 4 
N., 8. 44 W. 


Ар—0 to 7 inches; grayish brown (10YR 5/2) fine sandy 
loam; very dark grayish brown (10YR 3/2) moist; 
weak coarse granular structure; soft, very friable, 
nonsticky and nonplastìc; weakly effervescent; 
moderately alkaline; clear wavy boundary. 

A12—7 to 18 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium angular blocky structure parting 
to moderate medium granular; soft, very friable, 
nonsticky and nonplastic; common very fine and fine 
roots; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

AC—18 to 27 inches; light brownish gray (10YR 6/2) fine 
sandy юат, grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; common very 
fine roots; violently effervescent; moderately 
alkaline; clear wavy boundary. 

llC1ca—27 to 46 inches; light gray (2.5Y 7/2) very fine 
sandy loam, grayish brown (2.5Y 5/2) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and slightly plastic; few very 
fine roots; few medium soft masses of calcium 
carbonates; very strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C2—46 to 60 inches; light gray (5Y 7/2) loamy fine sand, 
olive gray (5Y 5/2) moist; common medium distinct 
pale yellow (5Y 7/4) mottles, olive (BY 5/4) moist; 
single grain; loose; strongly effervescent; moderately 
alkaline. 


The mollic epipedon is 6 to 20 inches thick. The liCca 
horizon ranges from moderately alkaline to strongìy 
alkaline. The depth to the llC2 horizon is 30 to 48 
inches. Where this soil is in native vegetation, it is free of 
lime to a depth of 6 inches. 


Las Animas series 


The Las Animas series consists of deep, poorly 
drained soils that formed in alluvium. Las Animas soils 
are on flood plains of streams. Slopes are 0 to 2 
percent. The mean annual precipitation is 17 inches, and 
the mean annual temperature is 51 degrees F. 

Las Animas soils are near Glenberg, Haverson, and 
Platte soils. Glenberg and Haverson soils are well 
drained. Platte soils are sandy. 

Typical pedon of Las Animas fine sandy loam, in 
native grass about 7 miles south and 1 mile west of 
Idalia, 898 feet south and 1,056 feet west of the 
northeast corner of sec. 29, Т. 5 S., R. 44 W. 


A1—0 to 7 inches; grayish brown (10YR 5/2) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium granular structure; soft, very friable, 
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nonsticky and slightly plastic; many very fine and 
fine roots; slightly effervescent; moderately alkaline; 
clear wavy boundary. 

C1g—7 to 24 inches; light gray (2.5 7/2) sandy loam, 
grayish brown (2.5Y 5/2) moist; few fine faint light 
yellowish brown (2.5Y 6/4) mottles, olive brown 
(2.5Y 4/4) moist; weak thick platy structure; hard, 
very friable, nonsticky and nonplastic; common very 
fine roots; fine rounded soft masses of fine salt 
crystals; strongly effervescent; strongly alkaline; 
clear irregular boundary. 

C2g—24 to 34 inches; light gray (2.5Y 7/2) sandy loam, 
grayish brown (2.5Y 5/2) moist; common medium 
distinct brownish yellow (10YR 6/6) mottles, 
yellowish brown (10YR 5/6) moist; weak thick platy 
structure; hard, very friable, nonsticky and 
nonplastic; common very fine roots; fine rounded 
masses of salt crystals; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C3g—34 to 51 inches; gray (10YR 6/1) coarse sandy 
loam, very dark gray (10YR 3/1) moist; common 
medium faint dark yellowish brown (10YR 3/4) 
mottles, moist; massive; slightly hard, very friable, 
nonsticky and nonplastic; few very fine roots; fine 
filaments and threads of salt crystals; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C4g—51 to 60 inches; gray (10YR 5/1) coarse sand, 
very dark gray (10YR 3/1) moist; single grain; loose; 
slightly effervescent; moderately alkaline. 


The soil is stratified and ranges from very fine sandy 
loam to sand. The depth to the Cg horizon ranges from 
4 to 37 inches. The average texture of a mixed sample 
of the soil material between depths of 10 and 40 inches 
is sandy loam. The C2 and C3 horizons range from 
moderately alkaline to strongly alkaline. 


Manter series 


The Manter series consists of deep, well drained soils 
that formed in eolian sand. Manter soils are on smooth 
plains. Slopes range from 0 to 9 percent. The mean 
annual precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Manter soils are similar to Julesburg and Vona soils. 
They are near Julesburg, Ascalon, Haxtun, and Valent 
soils. Julesburg soils are free of lime to a depth of more 
than 40 inches. When moist, Vona soils have color value 
brighter than 3 in the surface layer. Ascalon soils have a 
B2t horizon of sandy clay loam. Haxtun soils have a 
buried B2t horizon of sandy clay loam. Valent soils are 
sandy. 

Typical pedon of Manter sandy loam, 2 to 5 percent 
Slopes, in native grass about 3 miles south of Yuma, 200 
feet north and 20 feet west of the southeast corner of 
sec. 3, T. 1 N., R. 48 W. 
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ል1--0 to 6 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium granular structure; soft, very friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; neutral; clear smooth boundary. 

B2t—6 to 18 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure; hard, friable, 
slightly sticky and plastic; common very fine and fine 
roots; few thin clay films on faces of peds; neutral; 
clear smooth boundary. 

53--16 to 28 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; hard, friable, nonsticky 
and nonplastic; few very fine and fine roots; very 
few thin clay films on faces of peds; mildly alkaline; 
clear wavy boundary. 

Cca—28 to 60 inches; very pale brown (10YR 7/3) 
sandy loam, brown (10YR 5/3) moist; moderate 
medium subangular blocky structure; hard, very 
friable, nonsticky and slightly plastic; violently 
effervescent; lime disseminated and in fine soft 
masses; moderately alkaline. 


The mollic epipedon is 7 to 19 inches thick. Depth to 
lime ranges from 12 to 40 inches. The content of coarse 
fragments in the pedon typically is O to 5 percent but 
ranges to 15 percent. The A and Bet horizons are 
neutral or mildly alkaline. 

The C horizon ranges from loamy sand to sandy loam. 
The content of lime in the Cca horizon ranges from 5 to 
45 percent. 


Midway series 


The Midway series consists of shallow, well drained 
soils that formed in clayey material that weathered from 
calcareous platy shale. Midway soils are on ridge crests 
of dissected slopes. Slopes range from 3 to 9 percent. 
The mean annual precipitation is 17 inches, and the 
mean annual temperature is 51 degrees F. 

Midway soils are near Razor and Canyon soils. Razor 
Soils are clayey and are moderately deep to shale. 
Canyon soils are loamy and are shallow to limestone. In 
Yuma County, the Midway soils are mapped in a 
complex with Razor soils. 

Typical pedon of Midway silty clay loam, in an area of 
Razor-Midway complex, 3 to 9 percent slopes, in native 
grass about 1 mile southwest of Laird, 1,700 feet west 
and 685 feet south of the northeast corner of sec. 12, T. 
1 N., А. 43 W. 


A1—0 to 4 inches; grayish brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium granular structure; slightly hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; strongly effervescent; moderately 
alkaline; clear wavy boundary. 
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АС—4 to 13 inches; light brownish gray (10YR 6/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure; slightly hard, 
friable, sticky and plastic; common very fine and fine 
roots; strongly effervescent; moderately alkaline; 
clear wavy boundary. | 

Cr—13 inches; light brownish gray (2.5YR) clay shale, 
dark grayish brown (10YR 4/2) moist; thin platy 
structure; gypsum crystals between the plates; few 
very fine and fine roots between the plates; violently 
effervescent; moderately alkaline. 


The depth to shale is 6 to 20 inches. 


Paoli series 


The Paoli series consists of deep, well drained soils 
that formed in alluvium. Paoli soils are on second-bottom 
terraces and flood plains along intermittent streams. The 
mean annual precipitation is 17 inches, and the mean 
annual temperature is 51 degrees F. 

Paoli soils are near Albinas and Bankard soils. Albinas 
soils have a B2t horizon of clay loam. Bankard soils are 
sandy and have a surface layer that has color value 
brighter than 3 when moist. 

Typical pedon of Paoli sandy loam, in grass about 15 
miles north and 1 mile east of Yuma, 1,060 feet east and 
2,840 feet south of the northwest corner of sec. 1, T. 4 
N., Н. 48 W. 


ላ1--0 to 5 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak thin platy structure parting to weak medium 
granular; slightly hard, very friable, nonsticky and 
nonplastic; many very fine and fine roots; 10 percent 
gravel; mildly alkaline; clear smooth boundary. 

AC—5 to 32 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse prismatic structure parting to weak 
coarse subangular blocky; hard, very friable, 
nonsticky and nonplastic; common very fine and fine 
roots; 10 percent gravel; mildly alkaline; clear wavy 
boundary. 

Сса—32 to 60 inches; light brownish gray (10YR 6/2) 
coarse sandy loam, dark brown (10YR 4/3) moist; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; few very fine and fine roots; violently 
effervescent; visible lime disseminated and in fine 
soft masses; moderately alkaline. 


The content of fine gravel in the pedon ranges from 0 
to about 15 percent. The depth to lime is 25 to 40 
inches. In some pedons, strata of sand and fine gravel 
are in the substratum below a depth of 32 inches. 


Platner series 


The Platner series consists of deep, well drained soils 
that formed in loess-capped old alluvium. Platner soils 


Soil survey 


are on smooth plains. Slopes range from O to 5 percent. 
The mean annua! precipitation is 17 inches, and the 
mean annual temperature is 51 degrees F. 

Platner soils are near Ascalon and Richfield soils. 
Ascalon soils have a B2t horizon of sandy clay loam. 
Richfield soils have a B2t horizon of silty clay loam. 

Typical pedon of Platner loam, in a cultivated field 
about 20 miles north of Yuma, 2,500 feet east and 120 
feet south of the northwest corner of sec. 11, T. 5 N., В. 
48 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; slightly hard, very friable, 
slightly sticky and plastic; 5 percent fine gravel; 
neutral; abrupt smooth boundary. 

B21t—6 to 13 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; strong fine prismatic structure parting to 
moderate fine angular blocky; very hard, firm, sticky 
and very plastic; common very fine and fine roots; 
many thin clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B22t—13 to 16 inches; dark grayish brown (10YR 4/2) 
clay loam, dark brown (10YR 3/3) moist; moderate 
fine prismatic structure parting to moderate fine 
angular blocky; hard, friable, sticky and very plastic; 
common very fine and fine roots; many thin clay 
films on faces of peds; mildly alkaline; clear smooth 
boundary. 

B3ca—16 to 19 inches; pale brown (10YR 6/3) sandy 
clay loam, dark brown (10YR 4/3) moist; weak 
medium prismatic structure; hard, friable, slightly 
sticky and plastic; common very fine and fine roots; 
few thin clay films on faces of peds; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

С1са—19 to 36 inches; very pale brown (10YR 7/3) 
loam, light yellowish brown (10YR 6/4) moist; 
massive; hard, friable, slightly sticky and plastic; few 
very fine and fine roots; 5 percent gravel; violently 
effervescent; common fine seams of lime; 
moderately alkaline; gradual wavy boundary. 

C2—36 to 50 inches; very pale brown (10YR 7/3) 
gravelly sandy loam, light yellowish brown (10YR 
6/4) moist; massive; hard, friable, nonsticky and 
slightly plastic; 20 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C3—50 to 60 inches; pink (7.5YR 7/4) gravelly sand, 
strong brown (7.5YR 5/6) moist; massive; hard, very 
friable, slightly plastic; 30 percent gravel; violently 
effervescent; moderately alkaline. 


The mollic epipedon is 7 to 18 inches thick. The depth 
to lime is 8 to 24 inches. 

The A horizon is sandy loam or loam. The content of 
coarse fragments, which are mostly fine gravel, ranges 
to 10 percent. The A horizon is neutral or mildly alkaline. 


Yuma County, Colorado 


The Bet horizon is neutral or mildly alkaline. 

The Cica and C2 horizons range from fine sandy loam 
to sandy clay loam. In some pedons they are gravelly 
and are 5 to 20 percent pebbles. The C3 horizon ranges 
from gravelly sandy clay loam to gravelly sand. It is 
stratified and has a wavy or irregular boundary. 


Platte series 


The Platte series consists of deep, poorly drained soils 
that formed in sandy alluvium. Platte soils are on flood 
plains along streams. Slopes are less than 2 percent. 
The mean annual precipitation is 17 inches, and the 
mean annual temperature is 51 degrees F. 

Platte soils are near Bankard, Haverson, Glenberg, 
and Las Animas soils. Bankard soils are somewhat 
excessively drained. Haverson soils are well drained 
loams. Glenberg soils are well drained sandy loams. Las 
Animas soils are poorly drained sandy loams. 

Typical pedon of Platte fine sandy loam, in native 
grass about 7 miles north and 1 mile west of Idalia, 
1,000 feet north and 200 feet east of the southeast 
corner of sec. 8, T. 3 S., В. 44 W. 


A11—0 to 6 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium granular structure; slightly 
hard, very friable, nonsticky and slightly plastic; 
many very fine, fine, and medium roots; violently 
effervescent; moderately alkaline; clear abrupt 
boundary. 

AC—6 to 13 inches; pale brown (10YR 6/3) fine sand, 
grayish brown (10YR 5/2) moist; single grain; loose; 
common very fine, fine, and medium roots; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C—13 to 60 inches; light brownish gray (10YR 6/2) 
gravelly coarse sand, grayish brown (10YR 5/2) 
moist; common fine distinct mottles, yellowish brown 
(10YR 5/4) moist; single grain; loose; common fine 
and medium roots; 20 percent gravel; strongly 
effervescent; moderately alkaline. 


The depth to coarse sand or gravelly sand is 12 to 20 
inches. Reaction in the pedon ranges from mildly 
alkaline to moderately alkaline. In spring, a water table is 
between depths of 2 and 6 feet. 

The AC horizon ranges from loam to sand. 

The С horizon has chroma of 1 to 3. Soils that have a 
matrix chroma of 3 commonly have mottles that have 
chroma of 1. 


Rago series 


The Rago series consists of deep, well drained soils 
that formed in loess. Rago soils are on slightly concave 
or level slopes on smooth plains or on flood plains along 
intermittent streams. Slopes are less than 2 percent. The 
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mean annual precipitation is 17 inches, and the mean 
annual temperature is 51 degrees F. 

Rago soils are near Platner and Richfield soils. Platner 
and Richfield soils do not have a buried horizon. 

Typical pedon of Rago loam, in a cultivated field about 
5 miles north and 1 mile east of Yuma, 2,270 feet west 
and 120 feet north of the southeast corner of sec. 19, T. 
3 N., Н. 47 W. 


Ар—0 to 8 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate fine 
granular structure; hard, very friable, slightly sticky 
and slightly plastic; neutral; clear smooth boundary. 

B1—8 to 14 inches; grayish brown (10YR 5/2) clay 
loam, dark brown (10YR 3/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; very hard, friable, sticky and very 
plastic; common very fine and fine roots; few thin 
clay films on faces of peds; mildly alkaline; clear 
wavy boundary. 

B21t—14 to 20 inches; dark grayish brown (10YR 4/2) 
heavy clay loam, dark brown (10YR 3/3) moist; 
weak medium prismatic structure parting to strong 
fine angular blocky; very hard, friable, sticky and 
very plastic; common very fine and fine roots; 
common thin clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B22tcab—20 to 29 inches; very dark grayish brown 
(10YR 3/2) heavy silty clay loam, very dark brown 
(10YR 2.5/2) moist; weak medium prismatic 
structure parting to moderate fine angular blocky; 
very hard, friable, sticky and very plastic; common 
very fine and fine roots; common thin clay films on 
faces of peds; partial coatings of lime on the faces 
of some peds; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

C1cab—29 to 37 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, very friable, slightly sticky 
and plastic; about 20 percent of this horizon is 
insect burrowings and root channels that are filled 
with soil from the B22tb horizon; common very fine 
and fine roots; medium-sized irregular soft masses 
of carbonates; violently effervescent; moderately 
alkaline; clear wavy boundary. 

C2b—37 to 54 inches; very pale brown (10YR 7/3) loam, 
brown (10YR 5/3) moist; few fine distinct yellowish 
brown (10YR 5/4) mottles, moist; massive; soft, very 
friable, slightly sticky and plastic; few fine roots; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

C3b—54 to 60 inches; very pale brown (10YR 7/3) fine 
sandy loam, brown (10YR 5/3) moist; common 
medium distinct yellowish brown (10YR 5/4) mottles, 
moist; massive; soft, very friable, nonsticky and 
nonplastic; calcareous; moderately alkaline. 
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The mollic epipedon is 24 to more than 40 inches 
thick. The depth to the Cca horizon is 24 to 40 inches. 
The content of pebbles in the pedon is O to 5 percent. 

The A horizon is loam or clay loam. 

The B22tcab horizon is at a depth of 17 to 32 inches. 


Razor series 


The Razor series consists of moderately deep, well 
drained soils that formed in clayey material that 
weathered from calcareous platy shale. Razor soils are 
on side slopes of drainageways on dissected slopes. 
Slopes range from 3 to 9 percent. The mean annual 
precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Razor soils are near Midway and Kim soils. Midway 
soils are shallow to shale. Kim soils are deep loams. 

Typical pedon of Razor clay loam, in an area of Razor- 
Midway complex, 3 to 9 percent slopes, in native grass 
about 13 miles south of Laird, 800 feet south and 2,140 
feet west of the northwest corner of sec. 9, T. 2 S., В. 
42 W. 


A1—0 to 4 inches; grayish brown (10YR 5/2) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate 
medium granular structure; slightly hard, firm, slightly 
sticky and plastic; common very fine and fine roots; 
mildly alkaline; clear smooth boundary. 

B2—4 to 13 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 4/3) moist; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; hard, firm, sticky and very plastic; common 
very fine and fine roots; mildly alkaline; clear smooth 
boundary. 

C1ca—13 to 28 inches; light brownish gray (2.5Y 6/2) 
clay, grayish brown (2.5Y 5/2) moist; weak fine 
prismatic structure parting to moderate fine angular 
blocky; very hard, very firm, very sticky and very 
plastic; few very fine and fine roots; medium 
generally rounded soft masses of lime; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

Cr2—28 inches; platy clay shale; few very fine and fine 
roots between shale fragments; violently 
effervescent. 


The depth to shale ranges from 20 to 40 inches. 


Richfield series 


The Richfield series consists of deep, well drained 
soils that formed in loess. Richfield soils are on smooth 
plains. Slopes are 0 to 3 percent. The mean annual 
precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Richfield soils are near Rago, Platner, and Colby soils. 
Rago soils have a buried horizon. Platner soils have an 
abrupt boundary between the A and B horizons. Colby 
soils are silty and do not have a B2t horizon. 


Soil survey 


Typical pedon of Richfield silt loam, in native grass 
about 6 miles north of Yuma, 2,540 feet east and 200 
feet north of the southwest corner of sec. 15, T. 3 N., В. 
48 W. 


A1—0 to 3 inches; brown (10YR 5/3) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak thin platy 
Structure parting to moderate fine granular; slightly 
hard, very friable, nonsticky and slightly plastic; 
many very fine and fine roots; neutral; abrupt 
smooth boundary. 

B1—3 to 10 inches; brown (10YR 5/3) clay loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium prismatic structure; very hard, friable, 
slightly sticky and slightly plastic; common very fine 
and fine roots; continuous thin clay films on faces of 
peds; neutral; clear wavy boundary. 

B2t—10 to 19 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; strong fine prismatic structure parting to 
strong medium angular blocky; very hard, friable, 
Sticky and plastic; common very fine and fine roots; 
continuous thin clay films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B3tca—19 to 28 inches; pale brown (10YR 6/3) silty clay 
loam, dark brown (10YR 4/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, very friable, slightly sticky 
and slightly plastic; few very fine and fine roots; 
common thin clay films on faces of peds; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cca—28 to 60 inches; light gray (10YR 7/2) silt loam, 
brown (10YR 5/3) moist; weak medium prìsmatic 
structure; hard, very friable, nonsticky and slightly 
plastic; violently effervescent; strongly alkaline. 


The mollic epipedon is 10 to 20 inches thick. The A1 
and B1 horizons are neutral or mildly alkaline. The depth 
to calcareous material ranges from 10 to 20 inches. 

The B2t horizon is silty clay loam or silty clay. 


Stoneham series 


The Stoneham series consists of deep, well drained 
soils that formed in wind-reworked alluvium. Stoneham 
soils are on smooth plains. Slopes are 0 to 3 percent. 
The mean annual precipitation is 16 inches, and the 
mean annual temperature is 51 degrees F. 

Stoneham soils are near Colby, Manter, and Ascalon 
soils. Colby soils are silty and do not have a B2t horizon. 
Manter and Ascalon soils have color value of 3 or less in 
the surface layer when moist. Manter soils have a B2t 
horizon of sandy loam. Ascalon soils have a B2t horizon 
of sandy clay loam. 

Typical pedon of Stoneham loam, in native grass 
about 8 miles south of Idalia, 2,600 feet east of the 
southwest corner of sec. 28, T. 5 S., R. 44 W. 


Yuma County, Colorado 


A1—0 to 3 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak coarse 
granular structure; soft, very friable, slightly sticky 
and slightly plastic; common very fine roots; neutral; 
clear smooth boundary. 

B2t—3 to 7 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/4) moist; moderate medium 
prismatic structure; hard, firm, sticky and plastic; few 
very fine roots; few thin clay films lining pores and 
root channels; neutral; clear wavy boundary. 

B3ca—7 to 14 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 5/4) moist; weak medium 
prismatic structure; hard, firm, sticky and plastic; few 
fine roots; few fine threads of lime; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

C1ca—14 to 38 inches; pink (7.5YR 7/4) sandy clay 
loam, brown (7.5YR 5/4) moist; weak coarse 
prismatic structure; slightly hard, friable, sticky and 
plastic; small irregular soft masses of segregated 
lime; violently effervescent; moderately alkaline; 
gradual wavy boundary. 

C2ca—38 to 60 inches; pink (7.5YR 7/4) sandy clay 
loam, brown (7.5YR 5/4) moist; weak coarse 
prismatic structure; slightly hard, friable, sticky and 
plastic; common large irregular masses of 
segregated lime; violently effervescent; moderately 
alkaline. 


The depth to calcareous material ranges from 5 to 10 
inches. 

The B2t horizon is clay loam or sandy clay loam. The 
C horizon ranges from clay loam to gravelly sandy loam. 


Terry series 


The Terry series consists of moderately deep, well 
drained soils that formed in wind-sorted calcareous 
material overlying highly calcareous sandstone. Terry 
soils are on smooth plains. Slopes range from 1 to 6 
percent. The mean annual precipitation is 17 inches, and 
the mean annual temperature is 51 degrees F. 

Terry soils are similar to Iliff and Haxtun soils. They 
are near Haxtun, Julesburg, and Valent soils. Iliff soils 
are more than 35 percent clay in the B2t horizon. Haxtun 
soils are deep and have a buried horizon. Julesburg soils 
are deep. They have a B2t horizon of coarse sandy loam 
and a dark epipedon that is less than 20 inches thick. 
Valent soils are sandy and do not have a B2t horizon. 

Typical pedon of Terry loamy sand, in rangeland about 
20 miles south of Yuma, 792 feet west and 1,584 feet 
north of the southeast corner of sec. 36, T. 2 S., R. 49 
W. 


Ар—0 to 7 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; many 
very fine and fine roots; neutral; clear smooth 
boundary. 
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B1t—7 to 10 inches; grayish brown (10YR 5/2) sandy 
loam; very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; common very 
fine and fine roots; neutral; clear smooth boundary. 

B2t—10 to 21 inches; brown (10YR 5/3) sandy loam, 
dark brown (10YR 3/3) moist; moderate medium 
prismatic structure; hard, very friable, nonsticky and 
slightly plastic; common very fine and fine roots; few 
thin clay films on faces of peds; mildly alkaline; clear 
smooth boundary. 

B3ca—?1 to 26 inches; light brownish gray (10YR 6/2) 
sandy loam, dark brown (10YR 4/3) moist; moderate 
medium subangular blocky structure; hard, very 
friable, nonsticky and slightly plastic; few very fine 
and fine roots; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

llCr—26 inches; very pale brown (10YR 8/3) highly 
calcareous sandstone. 


The content of organic matter in the epipedon ranges 
from .5 to 1 percent. The depth to sandstone ranges 
from 20 to 34 inches. In some pedons, the content of 
rock fragments is as much а$ 15 percent. 


Valent series 


The Valent series consists of deep, excessively 
drained soils that formed in eolian sand. Valent soils are 
on low sandhills. Slopes range from 1 to 45 percent. The 
mean annual precipitation is 17 inches, and the mean 
annual temperature is 51 degrees F. . 

Valent soils are similar to Dwyer soils. They are near 
Dailey, Julesburg, Manter, and Vona soils. Dwyer soils 
have lime within a depth of 40 inches. Dailey, Manter, 
and Julesburg soils have a surface layer that has color 
value of 3 or less when moist. Julesburg, Manter, and 
Vona soils have a B2t horizon of sandy loam. 

Typical pedon of Valent sand, 9 to 15 percent slopes, 
in grass about 5 miles east and'5 miles south of Yuma, 
2,640 feet south of the northwest corner of sec. 22, T. 1 
N., 8. 47 W. 


А1—0 to 4 inches; grayish brown (10YR 5/2) sand, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; common very 
fine and fine roots; neutral; clear smooth boundary. 

C—4 to 60 inches; pale brown (10YR 6/3) sand, dark 
brown (10YR 4/3) moist; single grain; loose; few 
very fine and fine roots; neutral. 


The A and C horizons are neutral or mildly alkaline. 
The C horizon ranges from sand to fine sand. 
Vona series 


The Vona series consists of deep, well drained soils 
that formed in eolian sand. Vona soils are on smooth 
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plains. Slopes аге 0 to 3 percent. The mean annual 
precipitation is 17 inches, and the mean annual 
temperature is 51 degrees F. 

Vona soils are similar to Manter soils. They are near 
Valent, Dwyer, and Haxtun soils. Manter and Haxtun 
soils have a surface layer that has color value of 3 or 
less when moist. Haxtun soils have a buried horizon. 
Valent and Dwyer soils are sandy and do not have a B 
horizon. 

Typical pedon of Vona loamy sand, in native grass 5 
miles south and 7 miles east of Abarr, 800 feet west and 
175 feet north of the southeast corner of sec. 24, T. 3 
S., В. 48 W. 


A11—0 to 4 inches; light brownish gray (10YR 6/2) 
loamy sand, very dark grayish brown (10YR 3/2) 
moist; weak coarse granular structure; soft, very 
friable; many very fine and fine roots; neutral; clear 
smooth boundary. 

A12—4 to 18 inches; light brownish gray (10YR 6/2) 
loamy sand, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, very friable; common very fine and fine roots; 
mildly alkaline; clear smooth boundary. 

B2t—18 to 24 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; very dark 
grayish brown (10YR 3/2) organic stains on one- 
third of the faces of peds when moist; moderate 
medium angular blocky structure; hard, friable, 


nonsticky and slightly plastic; thin continuous clay 
films on vertical faces of peds and thin patchy clay 
films on horizontal faces of peds; common very fine 
roots; mildly alkaline; clear wavy boundary. 

B3—24 to 34 inches; brown (10YR 5/3) fine sandy loam, 
dark brown (10YR 4/3) moist; dark brown (10YR 
4/3) organic streaks in root channels when moist; 
moderate medium prismatic structure parting to 
moderate medium angular blocky; hard, friable, 
nonsticky and slightly plastic; thin patchy clay films 
on vertical faces of peds; common very fine roots; 
mildly alkaline; clear wavy boundary. 

C1ca—34 to 44 inches; white (10YR 8/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; weak 
coarse prismatic structure; very hard, friable, and 
slightly plastic; few very fine roots; violently 
effervescent; lime disseminated and in medium-sized 
soft masses; moderately alkaline; clear wavy 
boundary. 

C2—44 to 60 inches; very pale brown (10YR 8/3) loamy 
fine sand, pale brown (10 YR 6/3) moist; few 
medium-sized yellowish brown (10YR 5/4) mottles, 
moist; single grain; loose; violently effervescent; 
moderately alkaline. 


The depth to lime ranges from 12 to 34 inches. The 
solum is 15 to 40 inches thick. 

The C2 horizon ranges from loamy fine sand to fine 
sandy loam. The calcium carbonate equivalent in the 
Cca horizon ranges to 15 percent. 
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ABC soil. A soil having an A, a B, and a C horizon. 

Ablation till. Loose, permeable till deposited during the 
final downwasting of glacial ice. Lenses of crudely 
sorted sand and gravel are common. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. | 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Argillic horizon. A mineral soil horizon that is 
characterized by the illuvial accumulation of layer- 
lattice silicate clays. The argillic horizon has a 
certain minimum thickness depending on the 
thickness of the solum, a minimum guantity of clay 
in comparison with an overlying eluvial horizon 
depending on the clay content of the eluvial horizon, 
and usually has coatings of oriented clay on the 
surface of pores or peds or bridging sand grains. 

Association, soll. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Avallable water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 


a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, К), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium 
carbonate in soils of warm-temperate, subhumid to 
arid areas. Caliche occurs as soft, thin layers in the 
soil or as hard, thick beds just beneath the solum, or 
it is exposed at the surface by erosion. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 
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Catsteps. Local, very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampiing of cattle or the slippage of saturated soil. 

Channery soil. A soil that is, by volume, more than 15 
percent thin, flat fragments of sandstone, shale, 
slate, limestone, or schist as much as 6 inches 
along the longest axis. A single piece is called a 
fragment. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. Mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter. 

Coarse textured soll. Sand or loamy sand. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form а 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 
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Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Depth to rock. Bedrock is too near the surface for the 
specified use. 

Dissected slopes. An incline surface in upland 
topography incised by relatively shallow 
drainageways that are perpendicular to the main 
valley drainageway. Each drainageway is separated 
by a downward-trending ridge. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
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throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically for long enough that most mesophytic 
crops are affected. They commonly have a slowly 
pervious layer within or directly below the solum, or 
periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are freguently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
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resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess alkali (in tables). Excess exchangeable sodium 
in the soil. The resulting poor physical properties 
restrict the growth of plants. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast Intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soll. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soll. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
37.5 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 
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Graded strlpcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy, or clayey and is 
cemented by iron oxide, silica, calcium carbonate, or 
other substance. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

В horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
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forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral || precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a С horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
ሀ, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border. —Wlater is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
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Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled tlooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

መ strength. The soil is not strong enough to support 
oads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural 
soil and support little or no vegetation. 

Moderately coarse textured soll. Sandy loam and fine 
sandy loam. 

Moderately fine textured soll. Clay loam, sandy clay 
loam, and silty clay loam. 

Mollic epipedon. A surface horizon of mineral soil that 
is dark colored and relatively thick, contains at least 
0.58 percent organic carbon, is not massive and 
hard or very hard when dry, has a base saturation of 
more than 50 percent when measured at pH 7, and 
has less than 250 ppm of phosphate soluble in 1 
percent citric acid, and is dominantly saturated with 
bivalent cations. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
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biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natura! soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very SOW iio iie less than 0.06 inch 

... 0.06 to 0.20 inch 
TEE 0.2 to 0.6 inch 
0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
Rapid... ጸን ን ን ን RD ies 60 to 20 inches 
Very тар; газана бин more than 20 inches 


Phase, 501. A subdivision of a soil series based on 
features that affect its use and management. For 
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example, slope, differences in slope, stoniness, and 
thickness. 

РН value. А numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plain, irregular. A plain where 50 to 80 percent of the 
area has slopes of less than 8 percent and where 
local relief is less than 300 feet within a township. 

Plain, smooth. A plain where more than 80 percent of 
the area has slopes of less than 8 percent and 
where local relief is less than 200 feet within a 
township. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Potential plant community. The total plant community 
that is best adapted to the unique combination of 
environmental factors in an area. It is the plant 
community that is in dynamic equilibrium with the 
environment. Such natural disturbances as drought, 
wild fires, grazing of native fauna, and insects are 
inherent in the development of the natural potential 
plant community. The potential plant community is 
not a precise assembly of species but varies in 
proportions, within reasonable limits, from place to 
place. Generally, one species or a group of species 
dominates a site. Where changes in soils, 
topography, or moisture conditions are abrupt, plant 
community boundaries are distinct. 

Productivity (soil). The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 
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Range pitting. Mechanical treatment used on rangeland 
to increase water infiltration rates on rangeland in 
poor condition. The machine makes shallow 
trenches 3 to 4 feet long, 4 inches deep, and 6 
inches wide. These pits form miniature dams that 
catch water and allow it to be absorbed into the soil, 
which helps to increase growth of the native 
vegetation. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................... .... Below 4.5 
Very strongly acid. 4.5 to 5.0 
Strongly acid..... .5.1 to 5.5 
Medium acid. 5.6 to 6.0 


Slightly acid.. 1to 6.5 
Neutral........... 6 to 7.3 
Mildly alkaline........ ‚7.4 to 7.8 


Moderately alkaline... .7.9 to 8.4 
Strongly alkaline............................................... 8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A ዘዘ is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 
Root zone. The part of the scil that can be penetrated 

by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soll. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. ልኡ a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 
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Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Site Index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slick spot. A small area of soil having a puddled, 
crusted, or-smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
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material, as conditioned by relief over periods of 
time. 

Soil blowing. To wear away or remove the surface layer 
of the soil by wind. 

Soll separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 

Millime- 
ters 
Very coarse ѕапа............................................. 2.0 to 1.0 
Coarse sand....... s 


Medium sand. 

Fine sand............ 0.25 to 0.10 
Very fine sand.... ..0.10 to 0.05 
| ————MÁÁ— 0.05 to 0.002 
e ESS Less than 0.002 


Solum. The upper part of a soil profile, above the С 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally it is indicative of an old weathered 
surface. п a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless 8015 are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. ቪ protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
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in content of organic matter than [ከፀ overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is freguently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
eguivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Freguently 
designated as the “plow layer,” or the "Ap horizon." 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sanay clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Titth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 


Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoll. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 


tables 
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See footnote at end of table. 


Yuma County, Colorado 93 
TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 


тым 


1 
Temperature ! Precipitation 
1 
p | | 2 years in ፐ 2 years in TOT T 
1 


1 V 
| | | 10 will have-- Average | | will have-- | Average i 
AverageiAverageiAverage!l [ number ofiAveragei — Т inumber ofiAverage 


1 

1 

| 

Month ! 
daily | daily | daily | Maximum | Minimum | growing 

В 

| 

i 


| | Less | More !4ауз with|snowfall 
maximumiminimum| {temperature temperature} degree | Óithan--[than--i10.1 inch | 
| | ! | higher | lower days? р } | ! or more 
i | | i; than-- | than-- i i i i D 
T E | | [ | | | 
i F | ОЕ | OF | | і Іп 
1 | 1 ፡ ፡1 1 
t Li 4. 1 1 1 


П | | 1 
OF | Units In | In | In | 
i 1 ፡ 1 
1 1 1 1 


Recorded at Воппу Lake, Colorado 1951-74 


LI 1 П П 1 1 1 1 1 1 1 
January} 41.7 P 13.2 | 21.5 | ር NE o | | 4061 a5 | прома 
February---| 46.0 | 17.5 | 31.8 | ፻6፡ | -7 | 8 || .35 | .00 | .59} 5 роза 

1 О | 1 [ t 1 1 | I 1 
Ln 22 ъс | 50.8 | 22.4 | 36.6 | 6. | 3 | 24 | .88 | .29 | 1.28 | 3 ¦ 6.9 

1 ፥ I | 1 LI 1 V t 1 1 
nM СТЕР | 62.6 | 33.0 | 88.2 | ይይ 15 | ገ7 | 1.88 | .6 | 2.21 | 3 1. "22 
Мау-------- | 73.0 | 44.9 | 59.0 | 95 | 29 | 291 | 2.79 | 1.42 | 3.90 | 5 | .3 
ንር ደ ው 83.9 | 54.3 | 69.2 | 103 | 27 | 576 | 2.66 i (86 | 8.11 | & | .0 

1 1 V 1 t 1 Li 1 1 D ፥ 
йу ED | 90.4 | 60.9 | 15.7} 105 | 9 |. ፻97 | 2.45 | 1.20 | 3.47 | 5 ! .0 

1 О V 1 О i i | 1 ї у 
ТОРЕ ЕРЕ | 89.0 | 59.0| quo] 103 | и || nw | 1.93 | .69 [2.53 | E 0 
September--] 79.3 ! 48.7 i 64.0 | 99 ! 32 ! 427 ! 1.42 i .29 ! 2.31 | 3 | .0 

1 1 1 1 1 1 1 Li 1 1 і 
берег тва 68.7 } 36.7 i 52.8 ! 90 ! 19 ! 156 ! .96 р .27 ! 1.51 ! 2 i 2.3 
Novenber---i 52.3 | 24.2 | 38.3 | 77 | 3 | 6 | .53 | EE | .85 | 2 | 3.8 
December---| 43.6 | 16.0 | 29.9 | 72 | -8 | 0 | 330. .11 1 ,፣9 1 1 | 5.2 

i | | i i | | | | | i 

1 1 1 1 1 1 1 1 1 1 | 

Я | 61.1 | 27.9 | 84.5 | $ ¦  -29 | 3,539 1፻.32 113.51 320.911 47 1 71.9 
U 1 | 1 ፥ 1 1 1 | t 


ТА growing degree day is an index of the amount of heat available for plant growth, It can be calculated 
by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature 
below which growth is minimal for the principal crops in the area (50° ኛን. ; 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


Ы ЕЕН ЕНЕНЕ ЕРЕ ЗРЕОЛЕ ЕН‏ ا GWN‏ ي 
Minimum temperature‏ 


Probability 


Li 
| 
1 
| 
| E 1 1 

| ог lower | ог lower | or lower 


Recorded at Yuma, Colorado 1951-T2 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 1 May 25 
2 years in 10 


later than-- April 25 May 20 
5 years in 10 


later than-- April 14 April 26 May 11 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 11 October 1 {September 20 
2 years in 10 


earlier than-- October 16 October 6 iSeptember 25 
5 years in 10 


earlier than-- October 25 October 14 October ዛ 


Recorded at Wray, Colorado 1951-74 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- April 28 

2 years in 10 
later than-- April 24 

5 years in 10 


later than-- April 16 April 27 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 10 {September 30 {September 16 


2 years in 10 


earlier than-- October 14 October 4 {September 21 
5 years in 10 
earlier than-- October 22 October 12 October 1 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued 
ee 


Minimum temperature 


Probability 


| 
1 
| 
| [ 
| ог lower | or lower | or lower 


Recorded at Bonny Lake, Colorado 1951-74 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- April 26 May T 


2 years in 10 


later than-- April 21 May 2 


5 years in 10 


later than-- April 13 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 14 October 10 September 22 


2 years in 10 


earlier than-- October 19 October 14 {September 27 


5 years in 10 


earlier than-- October 28 Oetober 20 Oetober T 


1 
| 
| 
| 
| 
Н 
і 
| 
| 
1 
1 
L| 
i 
| 
April 23 | May 4 
| 
| 
| 
1 
1 
| 
1 
1 
| 
| 
+ 
1 
| 
| 
| 
1 
1 
| 
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TABLE 3.--GROWING SEASON 


Probability 


1 
1 
1 
П 
1 
n 
1 
1 
1 
1 
1 
| 
1 
1 
[ 
| 
i 


Daily minimum temperature 


during growing season 


gher 
than 
240 F 


Days 


Recorded at Yuma, 


years in 10 
years in 10 
years in 10 
years in 10 


year in 10 


years in 10 
years in 10 
years in 10 
years in 10 


year in 10 


Recorded at 


years in 10 
years in 10 
years in 10 
years in 10 


year in 10 


165 
175 
193 
211 
221 


171 
177 
188 
200 
206 


175. 
183 
197 
212 
219 


Со1огадо 1951-72 


gher 
than 
280 F 


Days 


149 
157 
171 
185 
192 


140 
153 
167 
181 
188 


161 
167 
180 
192 
198 


gher 
than 
329 F 


Days 


124 
131 
144 
156 
169 


132 
150 
156 
171 
179 
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TABLE U.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


97 


т 


! [ 
Map | Soil name | 

symbol} | 
1 D 
| | 

1 [Albinas loam--------------------- تتت‎ መ OO ! 

2 | Азса1оп loamy sand, 3 to 9 percent slopes--- ----| 

3 iAscalon sandy loam, 3 to 5 percent slopes--- ----| 

ዛ IAsealon sandy loam, 5 to 9 percent 81. 0068 መመመመመመመመመመመመመመመመመመመመመመመመመመመመመመመመመ መመ ----! 

5 IAsealon fine sandy loam, 0 to 3 percent slopes------------------------------- መመመ] 

6 | Bankard 58 ሰሰመመመመመ-መዚፌ-፤-መ--ኣ-ኤብመመ--መመ መ መ ው ው ው eee === = መመመ 

? IBayard fine sandy loam, 2 to 6 percent slopes-------------------------------- ----! 

8 iCanyon-Dioxice complex, 1 to 9 percent з1орез-—------------------------------- ----! 

9 iCanyon-Rock outcrop complex, 9 to 25 percent з1орез-------------------------- WE 

10 Colby silt loam, 3 to 6 percent slopes------------- = 

11 IColby silt loam, 6 to 15 percent slopes -i| 

12 iColby-Torriorthents complex, gullied, 15 to 25 percent з1орез---------------- — 

13 {Dailey loamy запа------------------------------------------------------------ ----} 

14 iDwyer-Vona loamy sands, 3 to 9 percent з1орез-------------------------------- sese 

15 iEckley gravelly sandy loam, 3 to 7 percent slopes---------------------------- ----{ 

16 iGlenberg-Bankard оотшр1ех----------------------------------------------------------- | 

17 IHaverson loam---------------.-----2--222.-22-.-2--2--2-2-2-2-22-22-222---2-2-2--2----22222222---2-2----- 

18 IHaxtun loamy sand--------------------2-22.22-..-222-2222--2-22222222222222222-2222222-2-----2 

19 iHaxtun sandy loam-----------------------2-.-2.----2------2-2-22-22-2-22-222-2-22-2-2-2-22-2--2--------- 

20 {Iliff loam-----.-.--------------.--- 

21 {Inavale loamy sand 

22 iJulesburg loamy sand, 0 to 3 percent slopes--------------------------2-.--.--2.-2------- 1 

23 iJulesburg loamy sand, 3 to 7 percent з1орев---------------------------------------- | 

24 iKim loam, 3 to 6 percent slopes : i 

25 iKuma-Keith silt loams------------- - | 

26 iLaird fine sandy loam------------- i 

27 1588 Animas fine sandy loam-------- : | 

28 Las Animas loam------------------- | 

59 iManter loamy sand----------------------------------2-2----------2----- | 

30 iManter sandy loam, 2 to 5 percent slopes | 

31 iManter sandy loam, 5 to 9 percent slopes | 

32 [Paoli sandy 1 08የበመመመመመመመመመመመመመመመመመመመመመጺመመመ-ጨመጨብ-፤መመጨመመ መመመመ መ መ'. 

33 1Р168----------------------------------------------------- 

34 IPlatner sandy loam, 3 to 5 percent slopes--- 

35 |፻18586ዮ loam-------------.-.--2-.22222222222----2 

36 {Platte fine sandy loam 

37 |Вазо 1оатш------------------------------------------------ 

38 iRago clay loam, occasional overflow-------------------.-- 

39 iRazor-Midway complex, 3 to 9 percent slopes-------------- 

40 {Richfield silt loam 

ዛ1 IStoneham loam-------- 

u2 |Теггу loamy sand------------------ 

43 iValent sand, 1 to 9 percent slopes 

44 {Valent sand, 9 to 15 percent slopes------------ 

45 iValent sand, 15 to 45 percent slopes 

46 iValent-Blownout land complex, 1 to 25 percent в1орез------------------------------- | 

47 |Успа loamy запа-------------------------------------- -1 
| atere we ee nnn DD | 
i | 
| Тойа1----------------------------------------------------------------5---- | 
) 1 


Acres 


1,525,120 


Percent 


eee ewe e. . . 


= 
me 5 « . . 9 9 5 э 95 95 9 + 9 . . . 
UO ኪን OO O 3“ 31 የእን ኢልን ኒቭ N ርጋ ሲን № CO ኒ ኒን — UO FO а د‎ ርቻ ፌሊ) UI 3 OS UI س‎ [እን ኒፈን ሙ3 — OO ርጋ ሊሊ) AAO — ፌሊ) ኒኢ) + 


ሠል ә 
ወወ ወጋ=ጭፎ-ዛርጋ ርጋ ርጋ ርጋ ርጋ ኪን ር2ፌጋ о ‹2 ር > ኪነ ርጋ ርጋ ርጋ ርጋ ርጋ ጄ.ዚህ ርጋ ርጋ ፔኒቭ ርጋ ርጋ ር2 ርጋ ርጋ ኪን ኒቨቭ ኪነ ርጋ ርጋ ርጋ ርጋ ርጋ ርጋ 


E 
© 
© 
o 


ቆ Less than 0.1 percent. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


All 


Absence of a yield figure indicates that the 


those in the I columns are for irrigated soils. 
soil is not suited to the crop or the crop generally is not grown on the soil] 


{Yields in the N columns are for nonirrigated soils; 


yields were estimated for a high level of management. 


Sugar beets 


Corn silage 


1 

Grain sorghum; Alfalfa hay 
I 
Ц 


1 
П 
1 
1 
1 
1 


Corn 


Wheat 
1 


Soil name and 
map symbol 


0 КЕР Иа» 


Albinas 


Don ሚመ Ou E EES 


Ascalon 


EU DR WN NYD መመመ 


Ascalon 


ЕЕ GN UCH 
EFE EDERN GO 


Ascalon 
Ascalon 


Bankard 


Tn 


Bayard 


10. 


Colby 


13------------------------ 


Dailey 


14--------=--------------- 


Dwyer 


1 8ዓመመመመመመመመመመመመመመመመ መመመ መመ= 


Eckley 


16------------------------ 


Glenberg 


19------------------------ 


18------------------------ 
Нахип 


ар ወወመመፎመመመመወመመመመ መመ 
Haxtun 


Haverson 


20------------------------ 


Iliff 


21------------------------ 


Inavale 


CFE HYN 


Julesburg 


23------- መመመ መመ-‹ 


Julesburg 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Yuma County, Colorado 


on 
20 
28 
23 
22 
24 


Corn silage Sugar beets 
М Tl rr. Күт 

Ton 1 
i 

6{ --- 
| 

01. | 
1 

1 

| 

8i ---| 
| 

| 

8 ---! 
| 

| 

ዐ ---} 
} 

i 

|--- إ2 
| 

| 

8 ---! 
| 

| 

2 ---| 
| 

LI 

1 

أ 21 
| 

| 

Of -=-| 
| 

| 

Of ---l 
| 

| 

|--- إ6 
| 

| 

61 s=] 
| 

1 

| 

Of --- 
| 

1 

| 

816. ече 
| 

| 

6l ---=| 
| 

| 

|--- إ8 
| 

| 


Alfalfa hay 
0 
0 
5 
5 
5 
5 
5 
5 
5 
0 
0 
5 


Grain sorghumi 


1 
О 
1 
1 
t 
| 
1 
[ 
[ 
1 
n 
1 
| 
О 
1 
П 
1 
4 
| 
1 
1 
1 
1 
1 
П 
1 
| 
I 
| 
' 
П 
1 
П 
1 
| 
1 
] 
| 
| 
1 
| 
1 
П 
| 
| 
i 
П 
) 
П 
1 
| 
|| 
1 
| 
1 
| 
1 
| 
р 
' 
| 
1 
П 
t 
t 
| 
П 
i 
П 
1 
| 
1 
1 
| 
| 
1 
П 
1 
| 
1 
П 
1 
П 
D 
| 
1 
П 
1 
П 
П 
| 
1 
| 
1 


0 
5 
5 
5 
0 
0 
5 
251 


Soil name and 
map symbol 


Platner 
Platner 
Razor 
Richfield 
Valent 


Rago 
Н3------------------------ 


32------------------------ 
сү елы иленыт መመመ 
35------------------------ 
37------------------------ 
39------------------------ 
40መ---ብ--ጻ-መመመመዱመመመመመ መመመ መመ መ 
41--መመመመመመመመመመ መመመመመመ መመ መመ መ< 
Stoneham 


3.11 መመመ መመመመ መመ መመመ መመመ ሙ= 
Paoli 


30------------------------ 
Manter 


29------------------------ 
Manter 


27------------------------ 
Manter 


2ll- መመመ መው ወመ መ 
25------------------------ 
Las Animas 


Kim 
Laird 


Vona 


Rock outcrop. 


100 Soil survey 
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 
| | Total production | ее. 
Soil name and | Range site name ыя2&МРВыыыы Characteristic vegetation | Compo- 
map symbol | Kind of year | Dry | {sition 
| | iweight | | 
| | TLb7aereT ፐ Pet 
| | | | RACE 
1=----------------- Loamy Plains------------------ IFavorable | 2,200 {Western wheatgrass------------ | ዛዐ 

Albinas | iNormal | 1,800 {Blue grama---------- 
| lUnfavorable | 1,400 iBuffalograss 
| | | |бгееп needlegrass 
| | | | S@d ጸ9መመ-------ጻመመብ-መመመመመመመመመመመመመ 
| | | | 

2, 3, Ц, 5--------- iSandy Plains------------------ IFavorable | 2,400 {Blue grama-------------------- 

Ascalon | | Могта1 | 2,200 |Prairie sandreed-------------- 
| ‘Unfavorable | 2,000 |58ከ4 bluestem----------------- 
| i | INeedleandthread--------------— 
| | i ILittle bluestem--------------- 
| | i ISwitchgrasse------------------ 
H | | {Sand dropseed----------------- 
i | | |$ефде------------------------- 
| | | | 

6------------------ {Sandy Bottomland-------------- iFavorable | 2,000 [Prairie sandreed-------------- 

Bankard | INormal | 1,800 |Switchgrass----- 
| {Unfavorable | 1,700 iSand bluestem--- 
| | | |Needleandthread--------------- 
! | | {Blue grama------- 

i | i ISind dropseed---- 
! | i {Little bluestem-- 
i | 1 ISideoats grama-- 
| | } 16884 sagebrush--- 
1 
1 t 1 1 
7----=------------- {Sandy Plains------------------ iFavorable | 2,400 {Prairie sandreed-------------- 

Bayard | {Normal | 2,200 {Blue grama------- 
| {Unfavorable | 2,000 |Needleandthread-- 
| ! | {Sand bluestem---- 

H i | {Sand dropseed---- 
| | | {Little bluestem-- 
i | } I Switchgrâass------ 
| i | ISedge------------ 
H i | ISand sagebrush---------------- 
LI 1 ፡ 1 
вө | | ፡ 

Canyon------------ {Limestone Breaks-------------- {Favorable | 1,250 {Little bluestem--------------- 
i INormal | 1,000 {Sideoats grama---------------- 
| lUnfavorable | 625 |Threadleaf sedge-------------- 
i i | IPrairie запагееа-------------- 
| i і {Blue grama-------------------- 
H | | INeedleandthread--------------- 
H i i {Hairy вгата------------------- 
1 11 1 1 
1 П L i 1 

Dioxice----------- |50887 Plains------------------ |Favorable | 2,000 !Blue grama-------------------- 
i iNormal | 1,800 {Western wheatgrass 
| {Unfavorable | 1,400 1514490818 grama---------- 

i | | | 8ህያያ81.08ዮ 86 8መመመመመመመመመመ=-- 
| | | IGreen needlegrass------------- 
| | | | Зеаве------------------------- 
1 H 1 LI 
1 О 1 1 

9*: | | | | 

Canyon------------ {Limestone Breaks-------------- \Favorable | 1,250 {Little bluestem--------------- 
H {Normal | 1,000 {Sideoats grama---------- 
| {Unfavorable | 625 iThreadleaf sedge 
| | {Prairie sandreed 
| | INeedleandthread--------- 
| i IHairy grama 
| | {Blue grama-------------------- 
| | 
| i 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| | Total production | zo T 
Soil name and | Range site name | | Characteristic vegetation i Compo- 
map symbol | IKind of year | Dry | {sition 
| | iweight | i 
! | TLb/acrey | Pct 
! | } | ከ 
10-=መመመመመሙ- =መመመመ መመ iLoamy Plains------------------ IFavorable | 1,800 {Blue grama-------------------- 55 
Colby | {Normal { 1,500 Western wheatgrass | 20 
! ‘Unfavorable | 1,400 |Buffalograss----------- L5 
| i } iGreen needlegrass------ | 5 
| | | 159985 ------------------=------- ! 5 
П 1 1 1 LI 
112---------------- |Боашу Slopes------------------ iFavorable | 2,400 [Western wheatgrass | 25 
Colby | iNormal | 2,000 |Sideoats grama--------- | 20 
| {Unfavorable | 1,800 |Blue grama-------------------- | 20 
| | | ILittle bluestem--------------- 1 15 
! | ! 'Needleandthread --------------- i 10 
129 | i | | 
Colby------------- iLoess Breaks------------------ IFavorable | 1,500 {Little bluestem--------------- | 30 
р iNormal | 1,200 {Sideoats grama---------------- b 25 
i {Unfavorable | 800 iBlue grama-------------------- | 15 
| | i iWestern wheatgrass------------ i 10 
i | | |5ейде------------------------- | 5 
| | i iPrairie clover---------------- | 5 
i 
Torriorthents. i | | | | 
i | | | | 
13----------------- {Deep Sand--------------------- IFavorable | 3,000 {Prairie sandreed-------------- | 20 
Dailey | INormal | 2,500 iBlue grama-------------------- | 15 
i {Unfavorable | 2,000 {Sand bluestem----------------- | 15 
| i | {Sand sagebrush---------------- | 10 
р | | {Swi 56ክደዮ 888መመመመመመመመመመመመመመመመመመመ | 10 
i H | {5апа dropseed----------------- | 5 
i | H ISedge-----------------2-------- Е: 
| i | iLittle bluestem--------------- | 5 
! i i 1534496865 grama---------------- ! 5 
T | | . | | 
Dwyer------------- 1999» Sand----------------.---- IFavorable | 3,000 {Prairie sandreed-------------- | 2o 
| INormal | 2,500 {Blue grama-------------------- 15 
| {Unfavorable | 1,000 iSand bluestem----------------- і 15 
i | | {Sand sagebrush- --4 10 
| | | ISwitchgrass---- ==1 10 
! } | ISand dropseed--------------- -=| 5 
i | } | Зедве---------------=--------- | 5 
! | | Little bluestem--------------- | 5 
i | | 1540166855. ሺየ 8ሸ18ቿመመመመመመ-መመመመመመመመመመመ | 5 
р | ! iNeedleandthread --------------- р 5 
1 1 Ц 4 1 
Vona-------------- 158897 Plains------------------ IFavorable | 2,400 {Prairie sandreed-------------- | 20 
i iNormal | 2,200 {Blue grama-------------------- i 20 
i {Unfavorable | 2,000 iNeedleandthread--------------- | 10 
1 | | ILittle bluestem--------------- | 5 
i | | | Swi tchgr 86 8መመመመመመመመመመመመመመመመመመመ | 5 
i | | ISand sagebrush---------------- | 5 
| i | {Sand bluestem----------------- | 5 
H | i {Sand dropseed----------------- ፡ 5 
р | | |88ሰ0ደፎመመመመመመመመ-መመመመመ መመ መመመመመመመመመመ ]› 5 
i | | i Bush wild buckwheat----------- ! 5 
1 | 1 1 
15----------------- \Gravel Breaks----------------- {Favorable | 1,400 Blue grama-------------------- | 30 
ЕоК1еу | INormal | 900 {Little bluestem--------------- | 15 
i iUnfavorable | 600 1540668058. grama---------------- | 15 
! | | INeedleandthread--------------- | 10 
! | | ISand dropseed-------------.--- | 5 
! | | |Red threeawn------------------ { 5 
| | | | 5 
Н | | 1 5 
1 | | 


See footnote at end of table, 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


1 1 
Soil name and | i 
map symbol | Kind of year | Огу | 
р weight | 
[ [ ]ፒ587፳5ፐ፪8፲ T Pet 
€—— O Y | 
1 
165; 1 ! 
Glenberg---------- ISandy Bottomland-------------- {Favorable 
‘Normal 
iUnfavorable 


| 

i 

| 

! 3,000 |Prairie sandreed-------------- 
1 2,500 ISwitchgrass------------------- 
| 2,000 {Sand bluestem----------------- 
| INeedleandthrêad--------------- ! 
і | 81.ህ6. grama-------------------- ! 
| 

V 

| 

| 

| 

| 

| 

| 

1 


15 
10 
5 
ISand dropseed----------------- | 5 
{Little bluestem--------------- 5 
ISideoats grama---------------- 5 
{Sand sagebrush---------------- 5 
| 
П 
2,000 {Prairie sandreed-------------- 
1,800 iSwitchgrass------------------- 
1,700 Sand bluestem----------------- 


Bankard----------- |5889ሃ Bottomland-------------- {Favorable 
{Normal 
{Unfavorable 
INeedleandthread 
{Blue grama-------------------- 
{Sand dropseed----------------- 
iLittle bluestem | 
ISideoats grama----------- | 
ISand sagebrush---------------- i 
1 

| 


L 
3,000 {Western wheatgrass------------ | 40 
2,500 !Blue grama--------------- 
2,000 {Green needlegrass р 


17----------------- lOverflow---------------------- iFavorable 
{Normal 
iUnfavorable 


П 
1 
2,500 |Prairie sandreed-------------- 
2,200 {Little bluestem--------------- 
2,000 |Switchgrass------------------- 
{Blue grama---- 
{Sand bluestem-- 
\Sand sagebrush---------------- 
INeedleandthread --------------- 


18----------------- {Sandy Plains------------------ iFavorable 
Haxtun {Normal _ 
IUnfavorable 


П 
1 
+ 
1 
1 
1 
| 
| 
| 


1 

2,400 {Blue grama-------------------- 

2,100 |Рга1г1е sandreed-- 

1,800 {Little bluestem-- 
| Swi tehgr ass-----------~------- 
ISideoats grama- 
{Sand bluestem-- 
{Sand агорзеей----------------- 
iNeedleandthread 


19----------------- | 58847 Plains------------------ IFavorable 
Haxt un INormal 
IUnfavorable 


Iliff | | Normal 1,800 iWestern wheatgrass 
1,400 !Buffalograss------------- 
|бгееп needlegrass 


| {Unfavorable 
i 
1 
1 
1 
1 
1 


4,000 |їпдїапдгазз------------------- | 30 
3,500 iSwitchgrass------------------- | 20 
3,000 Sand bluestem----------------- | 15 

|Prairie cordgrass------------- | 10 


21----------------- |$апду Meadow------------------ iFavorable 
Inavale {Normal 
{Unfavorable 


3,000 |Prairie sandreed-------------- | 20 

2,500 |В1це grama-------------------- | 15 
2,000 iSand bluestem- --| 

{Sand sagebrush- =-1 10 

ISwitehgrass------------------- | 10 

INeedleandthread--------------- | 5 

ILittle bluestem--------------- 5 

{Sand dropseed----------------- | 5 

5 

5 


22, 23------------- IDeep Sand--------------------- {Favorable 
Julesburg I Normal 
{Unfavorable 


П 
1 
| 
D 
1 
р 
1 
1 
| 
р 
i 
| 
i 
1 
i 
] 
1 
р 
1 
П 
| 
р 
1 
1 
| 
П 
П 
П 
1 
| 
| 
n 
i 
1 
i 
р 
1 
1 
| 
1 
1 
| 
і 
[ 
i 
Д 
! 
П 
| 
р 
i 
р 
1 
П 
1 
| | 

20---ዴመመመመመመመመመመመመ መዉ lLoamy Plains------------------ |Favorable | 2,000 |Blue grama-------------------- 
П 
i 
П 
П 
| 
i 
1 
i 
| 
D 
П 
D 
1 
р 
1 
1 
П 
[ 
| 
i 
| 
| 
П 
1 
П 
1 
1 
| 
р 
i 
1 
і 
1 
i 
1 
' 
1 
1 
1 
П 
і 
1 ISideoats grama---------------- i 
1 
1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
T Total production 


{Sand sagebrush 
1 
| 


П 1 
4 1 1 ፥ 
Soil name and j Range site name | | Characteristic vegetation | Сотро- 
map symbol | IKind of year | Dry | {sition 
| | iweight | | 
t | [5/85ፐ8፲ | Pet 
| i {сеу сы {ы сг 
24----------------- | 69887 Р1а1пз------------------ {Favorable | 2,000 Blue дгата-------------------- i 

Kim i INormal | 1,800 !Western wheatgrass------------ 
| IUnfavorable | 1,400 iBuffalograss------------------ 
| | | 156186 መመመመመመመመ----------መ-ጠ--=- 
| | | iGreen needlegrass------------- 
H 1 1 
1 1 1 1 

25*: | | | ! 

Kuma-------------- tLoamy Plains------------.-.----- {Favorable | 2,000 Blue grama-------------------- 
| Normal | 1,800 Western wheatgrass------------ 
| {Unfavorable | 1,400 |ВаРРа1овгазз-----------------= 
| | | iGreen needlegrass------------- 
i i i | Sedge------------------------- 
፥ 1 1 1 
L 1 ፥ 1 

Keith------------- iLoamy Plains--------------.---- iFavorable | 2,000 !Blue grama-------------------- 
} {Normal | 1,800 Western wheatgrass------------ 
| iUnfavorable | 1,400 iGreen needlegrass------------- 
| | | !Buffalograss------------------ 
| | | ISedge-----------.-.--.--.-.--.----- 
1 1 1 ፡ 

1 1 1 1 
26----------------- ISandhill Swale---------------- IFavorable | 4,000 iSwiteohgrass------------------- 

Laird | {Normal | 3,000 IIndiangraSS---------- 
| lUnfavorable | 2,500 |Little bluestem------ 
| | | Western wheatgrass--- 
| i i INeedleandthread------ 
| | | 154468 08658. grama---------------- 
| | } {Inland saltgrass-------------- 
[ | | |5ейде------------------------- 
1 1 1 1 
1 1 1 | 

21----------------- {Salt Meadow------------------- IFavorable | 3,500 {Alkali sacaton---------------- 

Las Animas і INormal | 3,000 (SwitehgrâaSS---------- 

i ‘Unfavorable | 2,500 |Мезбегп wheatgrass--- 
i | | {Inland saltgrass----- 
} } } | Sedge--------~------- 
i | | iBaltic rush------------------- 
4 M П 1 
1 1 1 1 
28----------------- iWet Меадом-------------------- IFavorable | 4,000 1[5ህ156ከደኮ888--- “መ “-“ -“ - - --መመዴመዴዱመመመመሙ 

Las Animas | INormal 1 3,800 {Big blluestem-------- 
| {Unfavorable | 3,600 {Western wheatgrass--- 
| | } IIndiangraSS---------- 

i | | | Sedge---------------- 
i i | | Rush ----------------- 
| | | IPrairie cordgrass------------- 
1 | 1 ፡1 
р 1 1 1 
29, 30, 31--------- iSandy Plains------------------ {Favorable | 2,400 {Prairie sandreed 

Manter | iNormal | 2,200 {Blue grama----------- 
| {Unfavorable | 2,000 iNeedleandthread------ 
| | i {Sand bluestem----------------- 
| | | {Little bluestem--------------- 
| | | ISwitchgrass--- 

i | i {Sand dropseed- 
| i i {Sand sagebrush------- 
i i i |560በደዩፀ-መ-መመመመመመመመመመመመመመመመመመመወ መመመመ 
1 1 1 1 
1 1 1 1 
32----------------- {Sandy Plains------------------ IFavorable | 2,400 !Ргаігіе sandreed 

Paoli | INormal | 2,200 {Blue grama---------- 
| iUnfavorable | 2,000 iSand bluestem- 
| | | ISwitchgrass------------------- 
| | | {Little bluestem--------------- 
| | | 19884. dropseed----------------- 
| | | INeedleandthread 
| | | | 5ሰይፀ መመመመመመመመመመመመመመሙ 
1 П 1 
1 1 П 
| | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


otal production 


{Bush wild buckwheat----------- 
1 


i 1 1 1 
Soil name and | Range site name WU t Characteristic vegetation | Compo- 
map symbol | |К1па of year | Dry | Isition 
| | {weight | | 
1 D TLb7acreT | Pot 
| | i | |... 
34, 35------------- lLoamy 1.8 1008መመመመመመ--መመመ መመመመመመመ {Favorable | 2,000 Blue grama-------------------- | ዛ0 
Platner | Normal i 1,800 Western wheatgrass------------ ¦ 20 

| iUnfavorable | 1,400 | 5110660818. grama---------------- | 10 

| | | IBuffalograSS------------------ | 10 

| | | iGreen needlegrass------------- | 10 

| } | | Зедяе---------------=-- ------- 

1 1 1 П 

1 1 1 1 

36----------------- {Sandy Meadow--------- -------- -|Favorable | 4,000 iIndiangrass------------------- 
Platte i | Normal | 3,500 !Switchgrass------------------- 

| ‘Unfavorable | 3,000 |Sand bluestem 

| | | IPrairie cordgrass--- 

| | | | Зеаве--------------- 

| | i {Little bluestem-- 

| i i pem --<- ኣመመመመመመመ መመመመመሙመመመ መመ ወ ----- 

1 1 1 

37 --~-------------- ILoamy Plains------------------ IFavorable | 2,000 |Blue grama-------------------- 
Rago | {Normal | 1,800 {Western wheatgrass-- 

i {Unfavorable | 1,400 |Sideoats grama------ 

| | | | Buffalograss-------- 

| | | {Green needlegrass--- 

р i i |5ейде------------------------- 

1 | 1 1 

38----------------- JOverflow---------------------- {Favorable 1 3,000 {Western wheatgrass------------ 
Rago | iNormal | 2,500 [Blue grama---------- 

i lUnfavorable | 2,000 iGreen needlegrass 

| | ! IBuffalograss----- 

| | ! | Sedgê-------- ----.222-2-2-------- 

T ! | WR 
: 1 | i 
Razor------------- iClayey Plains----------------- IFavorable | 1,500 {Western wheatgrass------------ 

| INormal | 1,200 Blue grama---------- 

| {Unfavorable 1 900 iBuffalograSS-------- 

| i i IWinterfat----------- 

i 1 | ISguirreltail-------- 

| ! i IFourwing saltbush------------- 

| 1 V 1 

1 1 1 t 
Midway------------ IShaly Plains------------------ {Favorable | 800 !Blue grama-------------------- 

| Normal H TOO |Sideoats grama---------------- 

| {Unfavorable 1 500 {Western wheatgrass------------ 

| i i IAlkali sacaton 

| i H | Buffalograss-------- 

| i | IWinterfat----------- 

! | | |Snakeweed ----------- 

1 t 1 4 i 
0----------------- {Loamy Plains------------------ iFavorable | 2,000 {Blue grama-------- ----- “ኢመ መመመ | 40 
Richfield | Normal | 1,800 Western wheatgrass------------ | 20 

| {Unfavorable | 1,400 {Sideoats grama---------------- | 10 

i р ! IGreen needlegrass------------- | 10 

| | | IBuffalograss----- - 10 

i i | ен | 5 

О 1 1 | | 

41------------ -----!Гоату Plains------------------ IFavorable | 1,800 {Blue grama-------------------- | 55 
Stoneham | Normal | 1,500 {Western wheatgrass------------ | 20 

i iUnfavorable | 1,200 |Buffalograss-------- 

i | | {бгееп needlegrass- 

i | | 159989 --------------- 

О 1 V + 

42----------------- | Запду Plains------------------ IFavorable | 2,400 {Blue grama-------------------- 
Terry H Normal | 2,200 {Prairie sandreed 

i lUnfavorable | 2,000 |Needleandthread-------- 10 

H | | {Sand bluestem--- 10 

| i | {Little bluestem- 5 

| | H {Sand dropseed---------- 5 

| | H | Зеаве------------------ 5 

| | | {Switchgr ass------------ 5 

| | | {Sand sagebrush--------- 5 

| | | 5 

| | | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


!Bush wild buckwheat----------- | 
П 


4 1 1 
Soil name and | Range site name | H | 
map symbol | {Kind of year | Dry | isition 
| | tweight | | 
[ [ 8ጻ፡727:1:191) РЕ 
} i GNE | 
43, ДЦ------------- Deep Sand-----------.---------- {Favorable | 3,000 {Prairie sandreed-------------- | 20 
Valent | {Normal | 2,500 |Sand bluestem----------------- | 15 
| ‘Unfavorable | 2,000 iBlue grama-------------------- | 15 
i | | ISand sagebrush---------------- | 10 
| | | | Switchgr 888፥መመመመመመመመመመመመመመመመመመሙ 10 
| | | {Sand dropseed-------- 5 
р i | 'Needleandthread 5 
| i i ISideoats grama---------------- 5 
| | | {Little bluestem--------------- 5 
፡ 1 1 
1 1 1 
Ц5----------------- {Choppy Sand------------------- iFavorable | 1,500 [Sand bluestem~---------c2----- 0 
Valent | ! Normal | 1,000 {Prairie sandreed-------------- 5 
| IUnfavorable | 600 lNeedleandthread--------------- 0 
| | | ISand 58፪65ኮ ህ 5ከመመመመመመመመመመመመመመመ= 5 
i i | | Blue grama-------------------- 5 
| | | {Sandhill тиһ1у---------------- 5 
| | | {Indian ricegrass-- 5 
| | | {Blowout grass----------------- | 5 
1 | ! 
ае; | | | | | 
Valent------------ {Choppy Sand------------------- {Favorable | 1,500 {Sand bluestem----------------- | 30 
| INormal | 1,000 {Prairie sandreed-------------- 
| lUnfavorable | 600 iNeedleandthread------------- 
| | i {Sand sagebrush---- 
| | | ‘Blue grama-------- 
| | | ISandhill muhly-------------- 
| | | ‘Indian ricegrass------------ 
| | ! {Blowout grass----------------- | 
| 1 t | 
| 1 1 Li 
Blownout land. | | | | 
| | i i 
47------=-“-ዴ-------- ISandy Plains------------------ IFavorable | 2,400 {Prairie sandreed-------------- 
Vona | Normal | 2,200 {Blue grama-------------- ------ | 20 
| {Unfavorable | 2,000 |Needleandthread 10 
| | ! {Little bluestem 5 
| | | ISwitchgrass---- 5 
| | | {Sand bluestem----------------- 5 
| i | {Sand dropseed----------------- 5 
| | 1 !Sand 88፪6/5የህ 5ከመመመመመመመመመመመመመመመሙመ 5 
i i i |5ейде------------------------- 5 
| i | 2 
| | | 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[Absence of an entry indicates that trees generally do not grow to the given height on that soil] 


astern 
cotton- 
wood 


| 
ከ | 
е1т | 


age 
1 
1 
D 


IHackberry|Siberia 


rees а years o 
1 
Нопеу- 
locust 


е 
бгееп 
азһ 


spec 
[ 
р 
| 
] 
О 


o 


3 
olive 


Austrian|Rocky Mt.{Russian- 


eig 
juniper | 


xpecte 


| 
а! 
| pine 


Ponderos 
pine 


Soil name and 
map symbol 


18 
18 
20 
24 
22 


23 
17 
20 
18 
16 


-——— 


firs ባወ ወ= === 
19-------------- 


3, 
24------------------ 


22, 23-------------- 
Kim 


21------------------ 
Julesburg 


20------------------ 
Тпауа1е 


171------------------ 
Iliff 


Вапкага------------ 
Haverson 


15=----------------- 
Glenberg----------- 


Eckley 


Vona--------------- 
16* 


13--------.---------- 
Dailey 
Dwyer-------------- 


Torriorthents. 
14%; 


Dioxice------------ 
Rock outcrop. 


-ሩ-======ጨመመመመመመመመመመመመ 
g*: 


Bayard 


መመመ መመመ‏ ا 
:8۴ 


E EEE መባ መ. 
Albinas 
2, 
Ascalon 
Bankard 
Canyon. 
Canyon. 
10, 
Colby 
12#: 
Colby. 
18, 

Haxt un 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


ears of age 


spec ed trees at 20 


eights o 


Expecte 


astern 
cotton= 
wood 


Soil name and 
map symbol 


o © © o = = 
m ба) ርማ a сч ቦግ 


elm 
36 
36 


22 
22 
20 
22 
22 
22 
16 


tn 
сч 


IHaeckberryiSiberian 
22 
22 


1 
‘ 
1 
П 
1 
1 
1 
| 
О 
' 
1 
П 
1 
П 
1 
1 
V 
| 
1 
Д 
1 
П 
፥ 
| 
О 
1 
1 
Ц 
1 
' 
Ц 
Д 
| 
1 
1 
Д 
1 
1 
L 
П 
1 
| 
1 
1 
i 
1 
1 
| 
| 
' 
1 
( 
4 
( 
1 
П 
| 
| 
| 
1 
| 
i 
1 
1 
1 
1 
1 
П 
Ц 
| 
1 
1 
1 
П 
1 
П 
1 
П 
| 
| 
' 
П 
1 
П 
1 
| 
1 
y 
1 
1 
| 
| 
! 
П 
П 
П 
| 
1 
| 
4 
! 
| 
1 
1 
О 
| 
1 
| 
1 
1 
| 


Нопеу- 

locust 
24 
22 
22 
24 


22 
22 
20 
22 
18 


N 
ጪ 


бгееп 
ash 
22 
22 
20 


“o о co | seri “o o со o © a AU n со 
፦ - ፦ - - — - -፦ ፦ ፦ -፦ ፦ ፦ 


olive 


Ponderosa| Austrian|Rocky Mt.|Russian- 


] 
1 
1 
1 
О 
Д 
1 
[ 
[ 
П 
П 
1 
1 
] 
і 
1 
1 
1 
1 
| 
1 
| 
1 
| 
1 
| 
Й 
1 
П 
1 
П 
1 
П 
1 
1 
1 
1 
1 
' 
1 
| 
| 
| 
П 
1 
| 
П 
L| 
| 
1 
1 
1 
П 
1 
| 
1 
| 
1 
| 
і 
П 
1 
П 
t 
1 
1 
| 
1 
1 
1 
i 
n 
1 
1 
1 
1 
1 
1 
1) 
П 
П 
1 
1 
[ 
D 
1 
[ 
i 
' 
1 
Д 
| 
፡ 
1 
П 
L 
1 
1 
| 
1 
П 
L 
1 
1 
1 
1 
1 
፡ 
1 
1 
' 
1 
Д 
| 


сч су “o o o © 
+ — — ፦ ፦ - 


juniper 


ine 
25 
25 
22 
26 
26 
22 
25 
24 
20 
14 
16 
20 


$ 
1 
1 
1 
П 
1 
| 
1 
| 
1 
у 
О 
1 
1 
П 
1 
‘ 
1 
1 
1 
| 
1 
П 
1 
| 
| 
1 
[] 
| 
1 
Д 
Ц 
1 
[ 
1 
1 
t 
1 
1 
V 
' 
1 
| 
1 
| 
1 
' 
1 
П 
፥ 
1 
1 
| 
1 
| 
i 
П 
1 
| 
і 
' 
1 
n 
1 
| 
1 
' 
1 
| 
П 
П 
t 
1 
| 
1 
| 
1 
1 
| 
1 
П 
1 
| 
| 
| 
1 
[ 
1 
П 
1 
П 
1 
1 
1 
1 
1 
П 
П 
П 
1 
П 
1 
1 
+ 
1 
! 
| 
Ц 
[ 
1 
1 
t 
1 
1 
| 
| 
' 
1 
П 
1 


ine 


31---------- 


NF 
38-------------- 


30, 
45. 


Valent 


46*: 
Blownout land. 


Kuma--------------- 
Keith-------------- 
Laird 

Las Animas 

Manter 

Paoli 

33*. 

Pits 

Platner 

Platte 
37, 

Rago 

39*: 

Razor. 

Midway. 

Richfield 

Stoneham 

Terry 

Valent 

Valent. 


а1------------------ 
Vona 


EE EE 
TY 2ጮመመመመመመመመመመመመመመመ=>= 
43------------------ 


NF UN 
34, 35-------------- 


25*: 
27, 
29, 
44, 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails 


1 
1 
map symbol | 
| 


1 1 
1 1 
V і 
፡ 1 
1 н 
| | 
1 1 
i | 
1--------------------- | Зеуеге: Moderate: IModerate: 
1 П 
| Н 
| 1 
1 1 
Ц 1 
1 M 
1 1 


| 
i 
| 
1 
} 
o o ISlight. 
Albinas | floods. floods. floods. | 
4 1 
፥ 1 
2--------------------- IModerate: Moderate: Severe: IModerate: 
Ascalon | too sandy. too sandy. slope. | too sandy. 
1 H 1 1 
t t 1 1 
3--------------------- 153.1 8ከ ሼመመመመመመመመመመመመመመመ iSlight--------------- | Moderate: {Slight 
Ascalon | | | slope. | 
| | | | 
ሻ<------መ-መመመመመመመመመ መመመ {Slight--------------- ISlight--------------- | Зеуеге: ISlight. 
Ascalon | | | slope. | 
i | | | 
Ga መመመመመመመወመመመወ መመመመ መመመ ISlight--------------- ISlight--------------- I S1ight--------------- Slight. 
Ascalon | | | | 
| | | i 
бе------ -------------- ISevere | Moderate: | Зеуеге: | Земеге: 
Bankard | floods. | floods, | floods. | too sandy. 
| | too sandy. | | 
| | | 
Т--------------------- {Slight~-------------- ISlight--------------- IModerate: ISìight. 
Bayard i | | slope. | 
፡ Н | | 
1 1 1 1 
84; | | | | 
Canyon--------------- {Slight--------------- {[Slight--------------- i Severe: ISlight. 
| | | depth to rock. 
1 1 1 П 
1 1 | 1 
Dioxice-------------- ÓiSlight--------------- {Slight--------------- ISevere: (Slight. 
| | | slope. | 
1 | 1 ፡ 
1. 1 ) 1 
9*: | | | | 
Canyon--------------- | Moderate: IModerate: | Зеуеге: ISlight. 
| slope. | slope. | depth to rock, | 
| | | 51059. | 
| | | | 
Rock outcrop. | | | } 
1 | + 1 
1 1 i 1 
100-=መመመመድመመመመመጹመመመመመመመመ መመ IModerate: IModerate | Moderate: | Moderate: 
Colby | dusty. | dusty. | slope, | dusty. 
| | | dusty. | 
| | | | 
11%መ=መ=መመመ መመ ወመ መመመ መመመ መመመ |Moderate: | Moderate: | Severe: | Moderate: 
Colby | slope, | slope, | slope. | dusty. 
| dusty. | dusty. | | 
1 ( 1 
L 1 1 1 
12*: | | | | 
Colby---------------- | Зеуеге: | Зеуеге: | Зеуеге: IModerate: 
| slope. | slope. i slope. | slope, 
| | | | dusty. 
| | i i 
Torriorthents, | | | | 
1 П 1 | 
1 1 1 1 
13-------------------- IModerate: iModerate: iModerate: | Moderate: 
Dailey | too sandy. | too sandy. | too sandy. | too sandy. 
1 1 + | 
1 ( 1 1 
14#: | | | | 
Dwyer- መመመመመመመመመመመመመ መሙ IModerate: IModerate: | Зеуеге: IModerate: 
| too sandy. | too sandy. | slope. | too sandy. 
1 1 1 1 
1 1 1 1 
Vona----------------- | Moderate: | Moderate: | Moderate: | Moderate: 
| too sandy, | too sandy, | too sandy, | too sandy, 
| dusty. | dusty. | slope, | dusty. 
| | | dusty. | 
1 1 1 1 
i ) 1 1 


See footnote at end of table, 
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TABLE B.--RECREATIONAL DEVELOPMENT--Continued 


1 1 1 
Soil name and | Camp areas | Pienic areas | Playgrounds | Paths and trails 
map symbol | | | | 

| | i | 

1 1 

П 1 1 | 

LI 1 | 1 
15-------------------- Moderate: iModerate: | Зеуеге: IModerate; 
Eekley | small stones, | small stones. | small stones. | small stones. 

| | | | 
168: | | | | 
Glenberg------------- ISlight--------------- |Slight----------.----- iSlight--------------- |5318ከኒ. 

| | | | 
Bankard-------------- | Земеге: | Модегаке: |} Зеуеге: iSlight. 

| floods. | floods | floods. | 

| | too sandy. | | 

| | | | 
ов ы NU Yn ‘Severe: | Модегафе: ISevere: ISlight. 
Haverson | floods, | floods. | floods. | 

1 1 1 П 

1 1 1 1 
18 =<‹“‹ብመ-ጠመመመመመጠመመመመመመ መመ IModerate: IModerâtê€------------- iModerate: | Moderate: 
Haxtun | too sandy. | | too sandy. | too sandy. 

t 1 1 1 

1 1 р I 
19-------------------- iSlight--------------- |Slight--------------- iSlight--------------- (Slight. 
Haxtun i ! 1 ! 

| 1 1 П 

1 1 1 1 
20-------------------- iModerate: Moderate: IModerate: ISlight. 
Iliff | регез slowly. | peres slowly | peres slowly, | 

! | | depth to rock. i 

T 1 ያ 1 
21.----------.-------- | Зеуеге: IModerate: IModerate: | Moderate: 
Inavale | floods. | too sandy. | too sandy. | too sandy. 

1 1 1 1 

L 1 1 | 
22-------------------- IModerate: iModerate: i Moderate: | Moderate: 
Julesburg | too sandy. | too sandy. | too sandy. | too sandy. 

| | | | 
23-------------------- IModerate: Moderate; (Moderate: | Moderate: 
Julesburg | too sandy. | too sandy. | too sandy, | too sandy. 

| | ¦ slope. | 

y 1 1 1 

1 1 1 О 
2ц-------------------- IModerate: IModerate: iModerate: | Moderate: 
Kim | dusty. | dusty. | Slope, | dusty. 

у 1 1 4 t i: ( 

| н 
25*: | | | | 
Кита----------------- Slight --------------- iSlight --------------- iSlight --------------- Slight. 

1 1 1 1 
Ке1їһ---------------- Slight --------------- ISlight --------------- iSlight --------------- Slight. 

1 1 1 t 
26-------------------- IModerate: IModerate: |Moderate: IModerate: 
Laird | dusty. | dusty. | dusty. | dusty. 

1 1 1 I 

1 ' ! 1 
27, 28---------------- | Зеуеге: | Земеге: {Severe ISevere: 
Las Animas | floods, | wetness. | wetness, | wetness, 

| wetness, | | floods. | 

П 1 1 1 

1 I 1 1 
29-------------------- Moderate: | Moderate: Moderate: Moderate: 
Manter | too sandy. | too sandy. | too sandy. | too sandy. 

፥ | 1 t 

1 1 1 1 
30-------=----=-------- 1 $11886 --------------- |51.18ከቂመመመመመመመመመመመመመመመ | Moderate: ISlight. 
Manter i | | з1оре. | 

| 1 1 1 

4 1 1 1 
31-------------------- Slight --------------- iSlight --------------- | Зеуеге: Slight. 
Manter | | | slope. | 

1 | 1 1 

L 1 1 1 
32-------------------- | Зеуеге: iModerate: IModerate: ISlight. 
Paoli | floods. | floods. | floods. | 

| | | | 
33%. | | | | 
Pits | | | | 

1 1 1 1 

1 1 1 | 
34-------------------- (Moderate: iSlight--------------- | Moderate: iSlight. 
Platner peres slowly. | slope, | 

1 1 
1 1 
1 1 
1 1 


1 1 
1 ' 
| | peres slowly. 
1 1 
፥ 1 


See footnote at end of table. 
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Soil name and 
map symbol 


35-------------------- 


DE E 


46t: 


TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


IModerate: 

| регоз slowly. 
1 

1 

| Зеуеге: 

| floods, 

| wetnéss. 


iModerate: 

| peres slowly. 

1 

1 

1 Severe: 
floods. 


too clayey, 


| 

| 

1 

1 

4 

| 

i 

| Moderate: 
H 

і 

| регез slowly. 
1 

| 

| 


Severe: 


| percs slowly. 
П 
1 
1 


1 

IModerate: 

| perces slowly. 
1 


р 

| Модега%е: 
| dusty. 

1 

1 
IModerate: 
| too sandy, 
| dusty. 
| 
1 
1 


1 

IModerate: 

| too sandy, 
| dusty. 

1 

IModerate:; 
too sandy, 
slope, 
dusty. 


Severe: 
| slope. 
| 
| 
| 
፡1 


IModerate: 
| too sandy, 
| slope, 

| dusty. 
1 

1 

| 

1 

1 

1 

П 


1 too sandy, 
| dusty. 
1 


Сатр агеаз 


floods, 
wetness. 


Moderate: 
floods. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too sandy, 
dusty. 


Moderate: 
too sandy, 
dusty. 


Moderate: 
too sandy, 
slope, 
dusty. 


Severe: 
slope. 


Moderate: 
too sandy, 
slope, 
dusty. 


Moderate: 
too sandy, 
dusty. 


Picnic areas 


IModerate: 
percs slowly. 
Severe: 
floods, 
wetness, 


4 
1 
LI 
IModerate: 
регоз slowly. 


Moderate: 
floods, 
too clayey, 
peres slowly. 


slope, 
too clayey, 


depth to rock. 


5 


1 

' 

[| 

1 

1 

1 

1 

t 

1 

Ш 

LI 

1 

1 

፥ 

! 
IModerate: 
1 

1 

1 

[ 

Ц 

1 

+ 

L 
iSe 
i slope, 
1d 


epth to rock. 


1 
Moderate: 
percs slowly. 
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# See description of the map unit for composition and behavior characteristics of the map unit. 
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[See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated] 
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TABLE 9.--WILDLIFE HABITAT--Continued 


H otential for habitat elements otential as ha at for-- 
Soil name and 


1 1 
Openland| Wetland |Rangeland 


፡ 
1 i 1 1 1 
map symbol | Grain | Grasses | herba- { Shrubs | Wetland | Shallow | 
| and 86941 апа | ceous | | plants | water | wildlife] wildlife) wildlife 
| crops | legumes | plants | | | агеаз | | | 
1 | 1 | О 1 1 i 1 
i | | | | | | i | 
18----------------- ‘Fair ‘Good IFair Fair i Poor iVery pooriFair {Very pooriFair, 
Haxtun | | | i | | | | 
| i | | і | | i | 
Е کن‎ !Good 'Good \Fair {Fair iPoor iVery poor {Good {Very pooriFair., 
Haxtun | i t V | | | ! 
i i | | Н | | } | 
20----------------- {Fair \Fair {Fair I Poor {Poor |Уегу poor|Fair Very pooriFair. 
Iliff | | | | | ' | | i | 
| i | | i i i i і 
2:15. ዓው መመመ መ=መመመ መመመ IFair {Fair {Fair iFair {Very pooriVery poor|Fair iVery pooriFair. 
Inavale | i | | | | | i | 
| | | | | | i Н 
22----------------- IFair 1Good iFair iFair iVery pooriVery pooriFair iVery poor|Fair. 
Julesburg | | | | | i | | | 
| | | | | | | . | 
23----------------- | Poor {Fair IFair Fair |Уегу pooriVery pooriFair iVery pooriFair. 
Julesburg | | р | i | i | | 
| | | | | | | | | 
o PEPE | Poor ‘Fair {Fair iFair {Poor iVery pooriFair Very pooriFair. 
Kim | | | | | | | | | 
| | | | | i і | | 
256%: | | | | | | | | 
Kuma-------------- 1Good {боса iFair {Poor {Poor {Very pooriFair |Уегу pooriPoor. 
1 | 1 1 у 1 1 1 
i i 1 1 1 1 1 1 
Keith------------- iGood Good iFair | Poor | Poor iVery pooriFair lVery роог ! Poor. 
| | | | | | | | | 
бен !Еа1г Fair IFair iFair { Poor iVery pooriFair iVery pooriFair. 
Laird | | | | i i | | | 
| і | | | | | | | 
27, 28------------- iPoor IPoor Good {Fair 10904 {Good {Poor {Good \Fair. 
Las Animas | ! i i i i i | | 
| р | i i | i i | 
29, 30------------- iFair 10004 iFair iFair {егу poorVery pooriFair Very pooriFair. 
Manter | ! | | | | | | i 
і | i i | i } i i 
341<መብ=ዳመመመመወመኣጻመመመመወመመመመመ {Poor {Fair {Fair {Fair {Very poorVery poor|Fair {Very poor|Fair. 
Manter | i | | | | | | | 
| | i і | | | | | 
32--መብ=መመመመመመመወመመመመመ {Fair {Fair {Fair iFair {Poor iVery poor{Fair |Уегу poor|Fair. 
Paoli | | i р | i | | i 
1 1 1 П 1 M 1 1 1 
1 1 t 1 1 1 1 1 i 
33*. | | | i | | і | i 
Pits | } | | | | | | | 
| | Н | | i ! | i 
38.ኙመመመመመመመመመመ መመመመሙ ¦! Good | Good {Fair iFair i Poor iVery poor і боой iVery poor|Fair. 
Platner | | | | | i i | i 
| | | | | | | | | 
35----------------- {Good {Good {Fair {Fair |Poor {Very pooriGood Very poor|Fair. 
Platner і | | і | | | | 
| | | | | | | | | 
36--=መመመመመመመመመመመመመመ |Fair {Good {Fair |Good {Fair {Good IFair {Good {Еаіг. 
Platte | | i Н | | | | | 
i | | ! | | | | i 
3T----------------- IGood {Good {Fair {Poor {Poor |Уегу poor|Fair {Very pooriPoor. 
Rago i | | | | | | | | 
| | } i | | i | | 
ie -------------- \Fair {Fair {Fair {Fair | Poor {Very poor|Fair |Уегу poor|Fair. 
Rago | ] | | | i | | 
' | L| M | 1 1 ፥ | 
1 1 1 О 1 t 1 1 
39*; | | | } | | | | | 
Razore------------ IFair {Good {Fair {Fair |Уегу pooriVery pooriFair |Уегу poor{Fair. 
| | | | | | 
Midway------------ {Fair {Good iFair IFair iVery pooriVery poor|Fair iVery poorlFair. 
| 1 ፥ H H 1 1 1 1 
1 | 1 П 1 1 1 1 1 
o መ ወወ መ | Good | Good {Fair |Poor | Poor |Уегу poor|Fair |Уегу pooriPoor. 
Richfield | | | | | | | 
1 i р 1 1 


See footnote at end of table. 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Н Potential for habitat elements T Potential as habitat for-- 
Soil name and 


| 
1 1 1 1 1 t 1 1 
map symbol | Grain | Grasses | herba- ! Shrubs | Wetland | Shallow | Openlandi Wetland iRangeland 
| and seed; and | ceous | | plants | water | wildlife! wildlife] wildlife 
| erops | legumes | plants | | | areas | i | 
1 р 1 1 1 1 О 1 | 
| ! i і | | | | | 
SA DS !Poor \Fair \Fair \Fair |Роог {Very роог]Еа1г {Very роог|Еа1г. 
Stoneham | | | | | } i | | 
| | i | | | i | i 
E ! Poor ‘Fair {Fair {Fair {Poor {Very pooriFair {Very pooriFair. 
Terry ) i і | | i | | i 
i | i і | | i | ! 
Ңң3----------------- | Poor IFair {Fair |} Разг |Уегу pooriVery pooriFair iVery pooriFair. 
Valent | | | | | i | | i 
| i | i | ! | | i 
8. 4ዴዴመመ--መመመመመመመመመመ- {Poor {Fair iFair {Fair {Very pooriVery pooriFair iVery pooriFair. 
Valent i | i i | i i | i 
i i | | | і i | i 
ባ5መመመመመመመመመጭመመመመመመመ |Уегу poor {Poor {Fair {Fair ‘Very pooriVery pooriPoor iVery pooriFair. 
Valent i | | | | | ! | i 
[| ፡ 1 | 1 M 1 1 1 
4 1 1 1 1 П 1 у 1 
46#: | | | | i i i | } 
Valent------------ iVery poor | Poor i Poor iPoor iVery a талу poor | Poor Very poor {Poor. 
1 1 1 | П 1 1 1 
Blownout land. | | | | i | | і | 
| i | | i | | | | 
8፡የመመመመመመመመመመመመመመመመሙ IFair IFair {Fair {Fair iVery pooriVery pooriFair iVery pooriPoor. 
| | | | | | | 
| О x i 1 


* See description of the map unit for composition апа behavior characteristics of the map unit. 


114 Soil survey 


TABLE 10.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


o 
depth to rock. depth to rock. depth to rock, depth to rock. 


П 
1 ' V 1 
5641 пате апа | Shallow i Dwellings i Dwellings i Small | Local roads 
map symbol | excavations | without | with | commercial | and streets 
| i basements | basements | buildings | 
ዲ..--ኢጻ IkO O МОЗ: десе መመመ ረመ: መመ መመ 
1 1 1 1 1 
| i | | i 
1----------------- iSevere: Severe: | Зеуеге: | Зеуеге: iModerate: 
Albinas | floods. | floods. | floods. { floods. | low strength, 
| | | } | floods, 
| | | р I shrink-swell. 
1 1 1 LI 
1 | 1 1 1 
2, 3, 4----------- iSlight----------- iModerate: | Moderate: | Moderate: (Moderate: 
Ascalon | | low strength. | low strength, | slope, | frost action, 
| | | shrink-swell. | low strength, | low strength, 
i | | | shrink-swell. | shrink-swell, 
1 1 | 1 1 
1 1 | 1 1 
5--------------- --iSlight----- ------ Moderate: IModerate: IModerate: IModerate: 
Ascalon | | low strength. | low strength, | low strength, | frost action, 
| i | shrink-swell. | shrink-swell. | low strength, 
| i i | | shrink-swell. 
፡ 1 | 1 Е 
П П 1 1 1 
6----------------- Severe: Severe: | Зеуеге: | Зеуеге: } Зеуеге: 
Bankard | eutbanks cave, | floods. | floods. | floods. | floods. 
| floods. } | | | 
| | | | | 
T--------- -------- iSlight----------- iSlight----------- iSlight----------- iModerate: Slight. 
Bayard | | | | slope, ! 
} } | | | 
8*: | | | | | 
Canyon-----------iModerate: IModerate: IModerate: IModerate: Moderate. 
t ፥ 4 1 | 
| | | 
ріохісе---------- iModerate: IModerate: IModerate: IModerate: ISevere: 
| too clayey. | low strength, | low strength, | low strength, | low strength. 
| | shrink-swell. | shrink-swell. | shrink-swell, 
| | | | slope. ፡ 
| i | } | 
g*: | | | i 
Canyon------- ----|Moderate: IModerate: IModerate: | Зеуеге: IModerate: 
| depth to rock, i depth to rock, | depth to rock, | slope. | depth to rock, | 
| slope. | slope. | slope. H | slope. 
| 1 LI ' 1 
1 П 1 ፡ 1 
Rock outcrop. | i | | | 
1 П 1 
۴ LI 1 1 
10---------------- iSlight-----------jiSlight------ -2----|S8light---------.- iModerate: iModerate: 
Colby | | | | slope. | low strength: 
1 I 1 1 
4 t 1 LI | 
1 1ዓመመመመመመመመመመመመመመመ=መ| Moderate: IModerate: i Moderate: | Зеуеге: IModerate: 
Colby | slope. | slope. | slope. | slope. | low strength. 
| 1 | 1 1 
1 1 | 1 1 
12%: | | | | | 
Colby------------ iSevere: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
| slope. | slope. | slope. | slope. | slope. 
1 1 1 ' 1 
1 1 1 ' і 
Torriorthents. і | | | | 
1 | | 1 1 
1 1 1 1 1 
оса | Severe: iModerate: IModerate: IModerate: Moderate: 
Dailey | cutbanks cave. | low strength. | low strength. ! low strength. | low strength. 
| | р 1 k 
14%; | | | | | 
Dwyer------------ iSevere: |Slight----------- 1511816 ከመመመመመመመመመመመ= | Moderate: iSlight. 
| eutbanks cave. | | | slope. | 
П 1 1 i 
1 1 | ፲ Ш 
Vona----------- --i|Slight-----------|Slight------- --2--|Slight----------- iModerate: IModerate: 
i | | | slope, | low strength, 
і | | | } 
15---------------- | Зеуеге: iSlight----------- iSlight----------- iModerate: tSlight. 
Eckley | cutbanks cave. | | slope. i 
i | | | 


See footnote at end of table, 
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Soil name and 
map symbol 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 
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Se 
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floods. 
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low strength. 
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low strength, 
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low strength, 
slope. 
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low strength. 
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shrink-swell. 
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floods, 
wetness. 


Moderate: 
low strength, 
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1 } } 
ی ا ج‎ ሙም а ре p ЕД „ыб у Е пи eS 


TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


р 

| Shallow 

| excavations 
1 
1 


| Зеуеге: 

| floods, 

| wetness, 

i cutbanks cave. 
i 

і 


iSlight---------- 


| Зеуеге: 
floods. 


Moderate: 
depth to rock, 
too clayey. 


too clayey. 


Slight---------- 


1 
1 
| 
| 
| 
| 
1 
| 
1 
1 
| 
1 
1 
[| 
1 
|Severe: 
1 
1 
4 
П 
П 
1 
i 
1 
፡ 
4 
1 
) 
1 


ነ 
ISlight---------- 
1 


1 

1 

| 

iSevere: 

i depth to 
| 

1 

| Зеуеге: 

| eutbanks 
1 

1 

| Зеуеге: 

| eutbanks 
1 

i 

iSevere: 

| slope, 
cutbanks 


rock. 


cave. 


cave. 


cave. 


cave. 


iSlight---------- 


iSlight---------~- 


| 


Dwellings 
without 
basements 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 

Severe: 
shrink-swell, 
low strength. 

Slight----------- 

Moderate: 
depth to rock. 


Slight-------..-- 


Dwellings 
with 
basements 


1 

1 

1 

| 

! 

| 

| 

| 

i 
IModerate: 
| shrink-swell, 
1 

1 

1 

1 

1 

| 

| 

| 

| 


Moderate: 
shrink-swell. 


Severe: 
floods, 
wetness, 


Moderate: 
shrink-swell, 
low strength. 


Severe: 


e 
floods. 


Severe: 
shrink-swell, 
low strength. 
Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


1 
1 
1 
| Зеуеге: 
| depth to rock, 


1 
I S1ight----------— 


iSlight----------- 
| 


i 

i Small 

} commercial 
| buildings 


1 

| 

| 

1 

4 
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Moderate: 
| shrink-swell, 
i slope. 

1 

| 
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Moderate: 
shrink-swell. 


Severe: 
floods, 
we 


etness, 


Moderate: 
shrink-eswell, 
low strength, 


Severe: 
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floods. 


Severe: 
shrink-swell, 
low strength. 


evere: 
shrink-swell, 
low strength, 
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| slope, 
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| 
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Severe: 
slope. 


р 
| 
i 
| 
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| Local roads 
| and streets 
1 
4 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 


floods, 
wetness. 


Moderate: 
shrink-swell, 
frost action, 
low strength. 


floods, 


shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


IModerate: 
low strength. 


Moderate: 
depth to rock. 


Slight. 
Moderate: 
slope, 


Severe: 
slope. 


Moderate: 


1 
| 
41 
1 
| 
| 
і 
| 
| 
} 
} 
ነ 
i 
| 
| 
| 
| 
| 
| 
1 
| 
| slope. 
| 

| 

1 


i 
‘= | Moderate: 


| low strength, 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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{Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


not rated] 


TABLE 11.--SANITARY FACILITIES 
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See text for definitions of 
Absence of an entry indicates that the soil was 


i 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа i Daily cover 
map symbol | absorption | агеаз | sanitary | sanitary { for landfill 
| fields | | landfill | landfill | 
| | | | | 
1------------------- | Зеуеге: ! Severe: | Зеуеге: | Зеуеге: 10904. 
Albinas | floods. | floods. | floods. | floods. | 
1 П 1 ፥ 1 
1 р D i i 
2, 3---------------- ISlight----------- ISevere: | Зеуеге: | Зеуеге: Good. 
Ascalon | i seepage. ! seepage. { seepage. i 
' t 
1 П Ц [I 
Ң------------------- ISlight----------- | Зеуеге: | Зеуеге: | Зеуеге 10090. 
Ascalon 1 | зеераде, | seepage. | seepage | 
| р slope. | | | 
1 
[I 4 1 1 
5------------------- } $1181%----------- | Зеуеге: Severe: iSevere 160004. 
Ascalon | | seepage. | seepage. | seepage | 
1 t 1 1 
1 1 1 1 
6---=--------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге; Fair: 
Bankard | floods, | floods, | floods, | floods, | too sandy. 
| i seepage. ! Seepage | seepage. | 
П 5 1 | | 
----.መመመመመመመ መ መመ መመ መመ {Slight-----------/Severe: | Зеуеге: ISevere: 1Good. 
Bayard | | seepage. | seepage. | seepage. i 
M | | i | | 
. П 1 1 | 
Canyon------------- | Зеуеге: | Зеуеге: | Земеге: ISlight----------- {Роог: 
| depth to rock. | depth to rock. | depth to rock. | | thin layer, 
| | | | | area reclaim. 
1 1 1 i ፡ 
1 1 1 О 1 
Dioxice------------ | Зеуеге: | Moderate: {Slight----------- iSlight-----------|Fair: 
| peres slowly. | slope. | | | too clayey. 
" | | | | 
1 | 1 1 1 
Canyon------------- | Зеуеге: Severe: | Зеуеге: iModerate: |Poor: 
| depth to rock. ¦ depth to rock, | depth to rock. | slope. | thin layer, 
| | slope, | | | area reclaim. 
፥ 
1 1 ^ 1 1 
Rock outcrop. | | | | i 
| | | Н | 
10------------------ iSlight----------- IModerate: (Slight----------- iSlight----------- Good. 
Colby | р seepage. i i i 
|! [| 1 | 
1 1 1 ፡ 1 
11------- ----------- IModerate: | Зеуеге ISlight----------- iModerate: IFair: 
Colby | slope. | slope, i i slope. | slope. 
ቁፍ | | | | | 
፡ i i | i 1 
Colby-------------- iSevere: {Severe IModerate: | Зеуеге: | Роог: 
! slope. | slope. | slope, ! slope. ! slope. 
4 1 1 1 1 
Torriorthents. | i | | | 
i | i | } 
13------------------ 1513.ሺከ.ከመመመመ= መመመመመመ iSevere: ISevere: iSevere: IFair: 
Dailey | | seepage. | too sandy; | seepage. | too sandy 
| | | зеераде. | | 
д | | | | | 
Н | | | i 
Dwyer-------------- ISlight----------- ‘Severe: | Зеуеге: | Зеуеге: iFair: 
| | seepage. | seepage, | seepage. { too sandy 
i | | too sandy. | | 
| | | | | 
Vona------ --------- |Slight----------- ISevere: | Зеуеге: i Зеуеге: iGood, 
! | зеераде. | seepage. 1 seepage. | 
1 | 1 1 1 
15---<=‹-“-መመመመመጠመመመመመመ መመ iS1ight----------- | Зеуеге: | Зеуеге: | Зеуеге; Fair: 
seepage, | seepage. | seepage. { small stones. 
| у 1 
1 [ ፡ 


Eckley | 1 
| 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


1 1 1 1 | 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа i Daily cover 
map symbol | absorption | агеаз | sanitary | sanitary | for landfill 
D fields | | landfill | landfill 
1 i ' 4 1 
| | | | | 
16%; i | | | i 
Glenberg----------- | Зеуеге; | Зеуеге | Зеуеге | Зеуеге: iGood, 
| floods. | floods, | floods, | floods, | 
Н | seepage. | seepage. | seepage f 
Li П 1 
! 1 П 1 1 
Bankard------------ | Зеуеге: ISevere: Severe | Зеуеге: iFair: 
| floods, | floods, | floods, | floods, | too sandy. 
| | seepage. | зеераде | зеераде H 
| | | | | 
11------------------ | Зеуеге: | Зеуеге Severe: { Severe: Good. 
Haver son | floods. { floods | floods | floods. 
| | | | | 
18---------..------- ISlight----------- | Moderate: | Moderate: ISlight----------- IFair: 
Haxtun | | seepage, | too sandy. | | too sandy. 
| | excess humus. | | | 
1 1 1 t ፥ 
1 1 1 1 | 
19------------------ 1Slight----------- | Moderate: ISlight----------- ISlight----------- 10064. 
Нахип | | seepage, \ | | 
| | excess humus. | | | 
| 1 4 
| 1 1 1 1 
p] iw ከ ም ክክ ISevere: ISevere: | Зеуеге: ISlight----------— |Poor: 
Iliff | depth to rock, | depth to rock. | depth to rock. | | thin layer. 
| peres slowly. | | | | 
| i | | | 
21------------------ Moderate: !Severe: | Зеуеге | Зеуеге: IPoor: 
Inavale | floods, | seepage. | seepage | seepage. | too sandy. 
П L| 1 
i П | 1 
22, 23------.------- ISlight------ -2----|Severe: | Зеуеге: | Зеуеге: 10694. 
Julesburg | | зеераде. | seepage. | seepage. | 
V + | 1 1 
1 Ц L 1 t 
24---------= -------- ISlight---------—- IModerate: I S1ight----------- ISlight----------- 10996. 
Kim | | seepage, | | i 
| | slope | | | 
| | | | | 
25%: | | | | | 
Киша--------------- }Модегабе: | Moderate ISlight----------- ISlight----- ------ 10004. 
| регоз slowly. | seepage, | | | 
| | ехсезз һитиз. | | | 
t 1 | 1 ነ 
1) 1 1 1 1 
Keith-------------- !Slight----------- !Moderate: ISlight----------- !S1ight---.----.-- 'Good 
| | seepage. | | | 
| | | | | 
26------------------ I Slight------ ----- | Severe: | Зеуеге: iSevere 109004. 
Laird | | seepage. | seepage. | seepage. 
| 1 1 ፡ i 
+ 1 V 4 1 
27, 28------ -------- | Зеуеге: | Зеуеге: ISevere: {Severe: | Роог: 
Las Animas | wetness, | wetness, | wetness, | wetness, | wetness, 
| floods, | seepage, | floods, | floods, | 
H 1 floods. { seepage. | seepage. | 
1 H 1 1 1 
1 1 1 1 t 
29, 30-------------- ISlight---------—- | Зеуеге: | Зеуеге: | Зеуеге 10004. 
Manter | | зеераде. i seepage. | seepage | 
| 1 
1 | 1 t 1 
31----=----= -------- {Slight----------- | Зеуеге: iSevere | Зеуеге; Соса 
Manter | | slope, | зеераде | seepage, | 
| | seepage i | i 
| | | i | 
Эзе መመመ መቺ wi el ISevere: | Зеуеге: ISevere: | Severe; {Good 
Paoli | floods. { seepage, | seepage, | seepage, i 
} | floods. | floods. | floods. | 
i i | | | 
33*. | | | | | 
Pits | | | ! | 
| | | | i 
34------------------ IModerate: i Moderate: iModerate: | 51.18|ከ ኒመመመመመመመመመመ- IFair: 
Platner { регез slowly. | slope. | too clayey. | 
! | | | 


| too clayey, 
1 
1 1 


See footnote at end of table. 
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Soil name and 
map symbol 


35 


31------------------ | 
Rago i 


1 
I 
H 
| 
Ц 
' 


1 

ш есе жел መመመ መመመ i 
Richfield | 
Li 


Ң3------------------ | 

| 
1 
| 
Tra GN ET መመመ መመመ | 
| 
| 
| 


05---- ዴመመመመመመመመመመ መመመ i 
Valent 


469: 
Valent------------- ' 


1 
1 
t 
1 
П 
1 
П 
4 
n 


Blownout land. 


1 
47------------------ | 
Vona і 


1 
Slight----------- ] 


TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank Sewage lagoon 


absorption areas 
fields 
Moderate: Slight----------- 
peres slowly. 
Severe Severe: 
floods, Seepage, 
wetness, wetness, 
floods. 

Severe: Moderate: 


percs slowly. excess humus. 


Severe Moderate: 
excess humus. 
floods, 
Severe: Severe: 


e 
peres slowly, depth to rock. 


depth to rock. 


Severe: 


Severe: e 
depth to rock. 


peros slowly, 
depth to rock. 


Moderate: 


1 
1 
1 
1 
4 
LI 
1 
1 
| 
t 
1 
1 
і 
1 
Ц 
П 
1 
| 
1 
1 
1 
| 
|] 
| 
| 
1 
1 
1 
| 
1 
| 
регез slowly, | 
р 
1 
| 
1 
| 
| 
LI 
1 
1 
L 
Ж 
1 
1 
1 
1 
р 
+ 
t 
П 
1 
LI 
1 
П 
1 
| 
| 
регоз slowly. | 


Moderate: 
| зеераде. 
р 
Зеуеге | Зеуеге: 
depth to rock. | depth to rock, 
| seepage. 
( 
1 
Slight----------- | Зеуеге: 
| seepage 
| 
Moderate: iSevere: 
slope. | seepage, 
| slope. 
1 
1 
Severe: iSevere: 
slope. | seepage, 
| slope. 
| 
| 
р 
Moderate: | Зеуеге: 
slope, | seepage, 
| slope. 
Н 
1 
y 
| 
Slight----------- | Зеуеге: 
| seepage. 


1 
L 
П 
О 
[ 
[| 
П 
1 
П 
1 
1 
| 
[ 
1 
Ц 
1 
1 
n 
[ 
П 
' 
1 
1 
| 
1 
П 
[ 
П 
1 
1 
* 
1 
1 
| 
1 
i 
! 
1 
1 
1 
1 
1 
П 
L 
| 
т 
1 


Тгепоһ 
sanitary 
landfill 


too clayey. 


Moderate: 
too clayey. 


Severe: 
floods, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Moderate: 
too clayey. 


e 
depth to rock, 
seepage. 


evere: 
too sandy, 
seepage. 
Severe: 
too sandy, 
Б 


eepage. 


Severe: 

too sandy, 
slope, 
seepage. 


Severe: 
too sandy, 
seepage. 


sa 
la 


Area 
nitary 
ndfill 
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Daily cover 
for landfill 


Poor: 
wetness, 
area reclaim. 


Fair: 

too clayey. 
Poor: 

too clayey. 
Poor: 

too clayey, 
thin layer, 


area reclaim. 


Poor: 
too clayey, 
thin layer, 
area reclaim. 


Fair: 
too clayey. 


layer, 
reclaim. 


slope. 


Poor: 
too sandy, 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


Soil name and 
map symbol 


Roadfill 


Topsoil 


1 
| 
| 
| 
1 
| 
------------ ---------!Ра1г; | /п3зи16ед------------- | Unsuited-------------]Fair: 
binas | low strength | | Соо с1ауеу. 
1 
1 1 | 
2--------------------- {Fairs iUnsuited------------- IUnsuited----------.-- IPoor: 
Ascalon | low strength, | i | too sandy. 
| frost action, | | | 
| | | | 
3, 4, 5----------.---- IFair: IUnsuited------------- {Unsuited---------.... 10954. 
Ascalon | low strength, | | | 
| frost action, | | і 
1 1 1 
V 1 ነ 4 
6›መሥ-ጠ መ= መመመመመመመመመ መመመ መመመመ IFair: IFair: iUnsuited------------- iPoor:; 
Bankard | low strength. | excess fines. | | too sandy. 
! | | ! 
Т--------------------- fee |Poor: iUnsuited------------- Good. 
Bayard | | ехсезз fines. | | 
|) 1 |) | 
6*: | | | | 
Canyon--------------- | Роог: |Unsuited----------.-- IUnsuited------------- | Poor: 
| thin layer, | | | area reclaim, 
| area reclaim, | | | 
| П | | 
| 1 | 1 
Dioxice-------------- i Poor: lUnsuited------------- iUnsuited, | 
| low strength, | i | 
| | | | 
9*: | | | 
Сапуоп--------------- | Poor: IUnsuited------------- iUnsuited----------- -2|Poor: 
| thin layer, H i | area reclaim, 
| area reclaim. | р | 
| i 1 | 
Rock outcrop. | | | | 
Li 
1 4 t | 
ااا‎ 5 Fair: IUnsultêd------------- iUnsuited----------- -1Good. 
Colby | low strength і. | 
' 1 L| 
1 1 1 
11-------------------- IFair: \Unsuited-~-------... -|Unsuited------------- |Fair: 
Colby | low strength. | | 1 slope. 
1 П 
1 1 1 
12*: | | | 
Colby---------------- IFair: IUnsuíted----------—-- -|Unsuited-----------.- [Poors 
| low strength. | | | slope. 
| | | | 
Torriorthents. | | | | 
| | | | 
13---------------..-.-- |Fair: Fair: iUnsuited----------- --|Poor: 
Dailey | low strength. ! excess fines. | | too sandy. 
| | | | 
14%; i | | | 
рмуег---------------- 1Good------ ----------- {Роог: |Чпзи1беа-------------|Роог: 
| | excess fines. | | too sandy. 
| | Н | 
Vona----------------- {Fair I Poor: 1 /п3016е9------------- 10664. 
| low strength | excess fines. | | 
| | 
15--------.----.-.------- e Fair: (Fair: IPoor: 
Eckley | i excess fines. | ехсезз fines. | small stones 
П 
1 
16%; | | | | 
Glenberg------------- {Fair: i Poor: lUnsuitêed-------------|Good, 
| excess fines, | 
| | 


| low strength, 
1 
1 


See footnote at end of table. 
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Soíl name and 
map symbol 


16%; 


Haverson 


18, 19---------------- 
Haxtun 


ЕЕ 


Platner 


121 


TABLE 12.--CONSTRUCTION MATERIALS--Continued 


1 

1 

i 

i| 

IFair; 

| low strength. 
| 

1 

IFair: 

| low strength, 


| 

|Fair: 

| low strength, 
| frost action, 
1 
i 


IFair: 

| shrink-swell, 
| frost action, 
| low strength, 
i 

1 

| 


Fair: 

1 low strength, 
| frost action, 
1 

[i 


{ low strength, 
| frost action, 
1 


| shrink- swell, 
П 


1 

IFair: 

{ low strength, 
| frost action. 
' 


1 

Poor: 

| wetness, 

| frost action. 


| Poor: 
| wetness, 
| frost action, 
IFair: 
low strength, 
frost action. 


Fair: 
low strength, 
frost action. 


Fair: 
| low strength, 
| frost action. 
| 
1 
1 
| 


{Еа1г: 

| low strength, 
! shrink-swell. 
| 


See footnote at end of table, 


Sand 


Fair: 
excess fines. 


iFair: 
excess fines. 


Poor: 
excess fines. 


Poor: 
excess fines. 


Poor: 
excess fines. 


Poor: 
excess fines. 


Poo! 
excess fines. 


Poor: 
excess fines. 


Fair: 


1 
1 
| 
t 
+ 
| 
1 
1 
Ц 
1 
፡ 
1 
LI 
1 
1 
1 
П 
LU 
1 
1 
1 
LI 
11 
i 
1 
1 
| 
1 
1 
, 
і 
| 
1 
LI 
Li 
11 
፡ 
П 
! 
፡ 
[i 
1 
፥ 
| 
1 
| 
LI 
| 
1 
፡ 
| 
| 
1 
1 
| 
1 
' 
1 
П 
1 
| 
1 
т 
1 
Ц 
1 
| 
| excess fines, 
| 

4 

1 

| 

t 

1 

| 

1 

1 

1 

1 

1 

፥ 

1 

| 


Gravel 


Unsuited------------- 
1 

Unsuited------------- 
' 


LI 
Unsuited------------- 
| 


Unsuited------------- 
П 


Торзо11 


cc nesses. IPoor: 


uar TEE |Fair: 


Shien eee Fair: 


------------- 16994. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


1 1 1 
Soil name and | Roadfill | Sand | бгауе1 | Торзо11 
map symbol | | | | 
| | | | 
1 1 1 1 
| | | | 
36--<-----=መመመመመመመመመመመ መመ | Poor: | боод----------------- iFair: i Poor: 
Platte | wetness, i | excess fines. | wetness, 
i area reclaim, | | | area reclaim. 
| | | | 
37-------------------- IFair: IUnsuitêd------------- lUnsuited------------- iFair: 
Rago | shrink-swell, | | | 5ከ3ከ 1ауег. 
| low strength, | | | 
| frost action. i i | 
| | | | 
38-------------------- |Poor: iUnsuited------------- iUnsuited------------- iFair: 
Rago | low strength. | | | too clayey. 
i | | | 
39*: | | | | 
Razor---------------- |Poor: IUnsuited------------- iUnsuited------------- {Fairs 
| shrink-swell, | | | too clayey. 
| low strength, | | | 
| thin layer. | | | 
1 1 | | 
1 1 1 1 
Midway--------------- | Poor: |Unsuited------------- IUnsuited------------- | Poor: 
| shrink-swell, | | | area reclaim. 
| low strength, | | | 
| thin layer. | | | 
| | | | 
ህ0-------=-መመመመመመመመመመመመመ |Poor: iUnsuited------------- IUnsuited------------- Fair: 
Richfield { low strength, | | | too clayey. 
| shrink-swell. | | | 
| 1 | 1 
| ! Ц 1 
Un  ---=መ=መ=መመ“መመመመመመመመመመመመ IFair: iUnsuited------------- IUnsuited------------- 1Good. 
Stoneham | low strength, | | | 
П 1 1 П 
1 | | | 
"———— M | Poor: iUnsuited------------- tUnsuited------------- IFair: 
Terry | thin layer, | | | small stones. 
| area reclaim. | | | 
| 
1 1 | | 
43, 44---------------- |боой----------------- \Fair: iUnsuited------------- | Роог: 
Valent | | exeess fines, | | too sandy. 
| | 
1 1 1 1 
ህ9ፁ-----ጠ -መመመመመመመመ መመ መመመ መመ {Poor \Fair jiUnsuited------------- IPoor: 
Valent | slope. | excess fines, | | too sandy, 
| | | | slope. 
| | | | 
46*: | | | | 
Valent--------------- 1Good----------------- iFair: | ህከ8ህ93 58]0=መ--መመጴመመመብ መመመመመመ | Poor: 
| | ехсезз fines. | | too sandy. 
| | Ц | 
1 1 1 1 
Blownout land. | | | | 
| | | | 
47-------------------- | Ра1г |Poor: \Unsuited------------- 10064 
Vona low strength. | excess fines. | | 
1 1 
| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Yuma County, Colorado 


TABLE 13.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 
that the soil was not evaluated] 


Soíl name and 


map symbol 


1===3መ:=5- መመመ መመ መመ መ 


Albinas 


gh: 


Canyon---------- 


Rock outcrop. 


See 


р 

i Pond 
i reservoir 
H areas 
1 
1 


{ Ѕеераве-------- 


Slope, 
¦ seepage. 
1 
Н 
1 


iSeepage-------- 
1 
| 
t 


| Зеераве-------- 


4 
1 
| 
| Зеераве, 
slope. 


IDepth to rock, 


slope. 


IDepth to 
slope. 


rock, 


| Seepage-------- 
1 
1 


ISeepage, 
| slope. 


Seepage, 
slope. 


Seepage, 
| slope. 
| 
| 
1 


1 
Slope, 
seepage. 


footnote at end of table. 


| 

| Embankments, 
| dikes, and 

| 1еуеез 

1 
1 


П 
{Low strength, 
piping. 


Piping, 
low strength. 


ow strength. 


1 

1 

1 

1 

[i 

1 

| 

| 

1 

| 

iPiping, 

| 3 

| 

| 

| 

IPiping, 

| low strength. 

1 

| 

iPiping, 

{ low strength. 

1 

t 

iPiping, 
seepage, 
erodes easily. 

Seepage, 
piping, 

erodes easily. 


Thin layer----- 


1 
| 
1 
1 
1 
| 
| 
П 
1 
i 
1 
' 
1 
| 
1 
[ 
1 
[ 
i 
1 


1 
| Бом strength, 


| piping. 
1 

1 

| 

[ 

iThin layer----- 
| 

1 

| 

1 

1 

П 


1 
{Low strength, 
piping. 


Low strength, 
piping. 


ow strength, 
piping. 


1 
1 
т 
1 
1 
1 
1 
| 
1 
1 
( 
1 
1 
1 
1 
1 
| 
1 
1 
' 
| 
Рі 

| seepage, 
ге 

П 

р 

1 

} 

1 

| 

1 

| 

1 

1 

I 


Drainag 


e 


Cutbanks cave, 


fl 


oods, 


poor outlets. 


Slo 


pe, 


cutbanks cave. 


Irrigation 


iSlope, 
erodes easily. 


erodes easily. 


erodes easily. 


ISlope, 
| erodes easily. 


oughty, 
loods, 
eepage. 


Ue AJ 


erodes easily. 


-|Erodes easily, 


4 

1 

| 

{Er 

| excess lime, 
| soil blowing. 
| 

| 

1 


easily. 


easily. 


| Сотр1ех slope, 
soil blowing, 
droughty. 


Slope, 
droughty, 


| 
1 
1 
| 
| 
| 
| 
! 
| erodes easily. 
1 

1 


1 

| Теггасез 
[ апа 

| diversions 
4 
П 


IErodes easily, 
| piping, 
slope. 


Erodes easily, 
piping, 
slope. 


Erodes easily, 
piping, 
8 


Erodes easily, 
piping. 


Erodes easily, 
piping. 


Slope, 
erodes easily. 


1 
t 
i 
1 
1 
| 
| 
| 
| 
| 
! 
i 
р 
| 
| 
1 
1 
1 
1 
1 
1 
| 
| 
1 
t 
П 
1 
i 
i 
{Depth to rock, 
i slope, 

Erodes easily, 

slope. 


slope. 


mplex slope, 
oo sandy, 
rodes easily. 


осо 


і 
erodes easily, 
soil blowing. 
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Absence of an entry indicates 


Grassed 
waterways 


Erodes easily, 
slope. 


Erodes easily, 
slope. 


Erodes easily. 


Droughty, 


r 
erodes easily. 


ope, 
rodes easily. 


Uu 
om 


Droughty, 
slope. 


Erodes easily, 
slope. 


Droughty, 
slope. 


Slope, 
erodes easily. 


Erodes easily, 
droughty, 
slope. 


Droughty, 
erodes easily, 
soil blowing. 
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Soil name and 
map symbol 


16#: 


18, 


29 


| 
1 
1 
1 


4 


Ропа 
reservoir 
areas 


Seepage, 
slope. 


Seepage, 
slope. 


Seepage-------- 


Seepage-------- 


seepage, 


Depth to rock 


Seepage-------- 


Seepage, 
slope. 


Seepage, 
slope. 


Seepage-------- 


| Зеераяе- ------- 


Seepage-------- 


Seepage-------- 


Seepage-------- 


footnote at end of table. 


TABLE 13.--WATER MANAGEMENT--Continued 


T 1 


Embankments, 
dikes, and 
levees 


۴ 

1 

| 

1 

| 

| 

| 

| 

|Piping, 

| erodes easily, 
| seepage. 
| 

| Ѕеераве, 
| piping. 
1 

1 

1 


| 

IPiping, 

| erodes easily. 
[i 

1 

(Piping, 

| seepage, 

| erodes easily. 
፡ 

1 


{Low strength, 
compressible, 
piping. 


Low strength, 
piping. 


! 
i 
| 
| 
} 
| 
iThin layer, 

| low strength, 
| piping. 

у 

1 

| Зеераве, 

| piping. 


piping, 
low strength. 


1 

1 

} 

} 
ISeepage, 
| piping, 
| low strength. 
А 

| 

| 

| 


Piping, 
low strength, 
hard to pack. 


{Low strength, 

| compressible, 
| piping. 

1 

1 

IPiping, 

| erodes easily. 


iPiping, 
low strength. 


| 
1 
| 
iPiping, 

| seepage. 


low strength. 


|Piping, 

| low strength. 
| 

1 

| 


{Р1р1пд‚ 
| low strength. 


Drainage 


Cutbanks cave, 


Percs slowly, 
depth to rock, 
slope. 


Not needed----- 


Not needed----- 


Excess sodium-- 


Poor outlets, 
wetness, 


Slope---------- 


Irrigation 


iSlope, 

| fast intake, 
| seepage, 
i 
) 


IDroughty, 
slope. 


IDroughty, 
| floods, 
| seepage. 
i 


L 
1 
| 
{Peres slowly, 
| slope. 

П 

П 


{Fast intake, 

| droughty, 

| soil blowing. 
Li 

| 


IDroughty, 

| soil blowing, 
| erodes easily. 
| 


IDroughty, 
| slope, 
| soil blowing. 


{Excess lime, 
| soil blowing, 
| excess sodium. 


| 

1 

1 
Floods, 
| wetness. 
{Droughty, 

| soil blowing, 
| slope. 
| 


1 
{Droughty, 


Terraces 
and 
diversions 


ping, 
rodes easily. 


Favorable------ 


TII ل‎ -- 
or 


odes easily, 
iping. 


оз 


IFloods, 
piping. 


Erodes easily 


Percs slowly, 
slope. 


Not needed----- 


Soíl blowing, 
piping. 


Soil blowing, 
piping. 


| 
፥ 
i 
1 
M 
| 
t 
Ц 
| 
1 
П 
Ц 
| 
i 
H 
1 
П 
| 
| 
Ц 
П 
[ 
| 
| 
| 
Д 
t 
n 
| 
[ 
| 
| 
1 
1 
| 
i 


| 
ISlope, 
piping, 


1 
1 
| 
| 
|Favorable------ 
| 
1 
| 
1 


1 
{Erodes easily, 


| slope. 
1 


1 
{Р1р1пд--------- 


1 

i 

1 

| 

i 
iWetness, 
| piping. 
П 

{Soil blowing, 
| piping. 
| 

| 

| 

| 


| 
1 
n 
1 
П 
1 
1 
1 
H 
1 
1 
1 
1 
1 
1 
n 
1 
| 
i 
1 
+ 
П 
1 
t 
| 
| 
| 
1 
П 
1 
1 
1 
| 
1 
П 
1 


| 


1 
| 


Soil survey 


Grassed 
waterways 


Erodes easily, 
Droughty. 
Favorable, 
Droughty, 
erodes easily, 


Favorable, 


Erodes easily. 


Slope. 


Droughty. 


Erodes easily. 


Erodes easily. 


Slope. 


Favorable. 


Erodes easily, 
slope. 


Excess sodium. 


Wetness. 


Erodes easily. 


Soil blowing, Erodes easily. 
| slope, piping. 
| erodes easily. 
| 


| 31 оре--------- -|Piping---------|Favorable. 
| 


Yuma County, Colorado 


Soil name and 
map symbol 


33*. 
Pits 


40---------- ------ 


44, 


Valent 


Blownout land. 


* See description of the map unit for composition and behavior characteristics of the map unit, 


Pond 
reservoir 
areas 


{5еераде------- 
1 


1 
IFavorable----- 


IFavorable----- 
|) 


1 

| 

і 

і 
ISlope, 
| depth to 
| seepage, 
| 

Slope, 

| depth to 
| seepage. 
1 

1 


iFavorable----- 


i 
} 
| Зеераяе, 


slope, 


depth to rock, 


i 
1 
| seepage. 
' 
i Seepage, 
| slope. 
LI 
i 
| Seepage, 
slope. 


| Seepage, 


slope. 


i Seepage, 
| slope. 


rock, 
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Embankments, 
dikes, and 
levees 


iLow strength, 


erodes easily, 


[| 
1 
| piping. 
П 
1 


| Зеераяе-------- 


፥ 
ICompressible, 
| low strength, 
| piping. 


M 

1 

1 Бом strength, 
compressible, 
piping. 


፡ 

| 

| 

| 

|፲ከቷከ 1ауег, 

| shrink-swell, 
| low strength. 
1 

Н 

1 

1 

1 

| 

|] 


Thin layer, 
shrink-swell, 
low strength. 

1 

IShrink-swell, 

low strength. 


Low strength, 
compressible, 
piping. 


Piping, 
thin layer. 
Piping, 


Piping, 


seepage, 


erodes easily, 


Drainage 


1 
1 
1 
1 
1 
| 
[i 
| 
1 
| 
iSlope, 

| peres slowly. 
| 

1 

1 


1 
{Floods, 
wetness. 


Slope, 
peres slowly. 


Floods, 
peres slowly. 


Slope, 
depth to rock, 
percs slowly. 


Complex slope, 
depth to rock, 
excess salt, 


Favorable------ 


Slope, 
rooting depth. 


5 


5 


5 


[ 


15 


i 
i 
ISlope, 
| 
1 
1 


Irrigation 


lope, 
регез slowly. 


eepage, 
floods. 


Slope, 


регез slowly. 


oods, 
low intake, 
eres slowly. 


зон 


lope, 
rooting depth, 
s 


omplex slope, 
rooting depth, 
excess salt. 


low intake, 
slope. 


1 
rooting depth, 
soil blowing. 


iSlope, 


erodes easily, 
droughty. 


iSlope, 


erodes easily, 
droughty. 


erodes easily, 


droughty. 


fast intake, 
seepage. 


Terraces 
and 
diversions 


Peres slowly, 


lFavorable----- 
| 


Depth to rock, 


e 
piping, 
5 


oil blowing. 


Erodes easily, 


piping. 


Slope, 
piping. 
Slope, 


erodes easily, 


piping. 


ping, 


v 
Or 


Complex slope, 
peres slowly. 


rooting depth, 
depth to rock, 


Rooting depth, 
depth to rock, 
poor outlets. 


Percs slowly--- 


1 

LI 

1 

LI 

1 

፥ 

1 

| 

1 

1 

1 

1 

|! 

О 

4 

1 

П 

1 

1 

1 

| 

| erodes easily, 
' 

[I 

' 

1 

1 

1 

1 

1 

V 

L 

1 

1 

1 

1 

1 

' 

i 

{ erodes easily. 
t 
1 
1 
| 
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085594 
waterways 


Peres slowly, 


slope. 


Not needed, 


Favorable, 


Favorable, 


Slope, 


rooting depth, 
peres slowly, 


Slope, 


регез slowly, 
excess salt. 


Percs slowly, 


Favorable. 


oting depth, 
oil blowing. 


ao 


Erodes easily. 


ope, 
rodes easily. 


or 


Slope, 


erodes easily. 


Erodes easily. 


Soil survey 
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Absence of an entry indicates that data were not established] 


[The symbol > means more than. 
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Liguid 
limit 
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i | i 
| 80 1200 | 
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* See description of the map unit for the composition and behavior characteristics of the map unit. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--SOIL AND WATER FEATURES 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for the composition and behavior characteristics of the map unit. 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Albinas------------------- Fine-loamy, mixed, mesic Pachic Argiustolls 

Ascalon---- Fine-loamy, mixed, mesic Aridic Argiustolls 

Sandy, mixed, mesic Ustic Torrifluvents 

----- - Coarse-loamy, mixed, mesic Torriorthentic Haplustolls 

----- - Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
------ Fine-silty, mixed (calcareous), mesic Ustic Torriorthents 
Sandy, mixed, mesic Torriorthentic Haplustolls 

Fine-loamy, mixed, mesic Aridic Calciustolls 

Mixed, mesic Ustic Torripsamments 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls 
Coarse-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Fine-loamy, mixed (calcareous), mesic Ustic Torrifluvents 
Fine-loamy, mixed, mesic Pachic Argiustolls 

Fine, montmorillonitic, mesic Aridic Paleustolls 

Sandy, mixed, mesic Typic Ustifluvents 

Coarse-loamy, mixed, mesic Aridic Argiustolls 

Fine-silty, mixed, mesic Aridic Argiustolls 

Fine-loamy, mixed (calcareous), mesic Ustic Torriorthents 
Fine-silty, mixed, mesic Pachic Argiustolls 

Coarse-loamy, mixed, mesic Aridic Calciustolls 
Coarse-loamy, mixed (calcareous), mesic Typic Fluvaguents 
Coarse-loamy, mixed, mesic Aridic Argiustolls 

Clayey, montmorillonitic (calcareous), mesic, shallow Ustic Torriorthents 
Coarse-loamy, mixed, mesic Pachic Haplustolls 

Fine, montmorillonitic, mesic Aridic Paleustolls 

Sandy, mixed, mesic Mollic Fluvaquents 

Fine, montmorillonitic, mesic Pachic Argiustolls 

Fine, montmorillonitic, mesic Ustollic Camborthids 

Fine, montmorillonitic, mesic Aridic Argiustolls 
Fine-loamy, mixed, mesic Ustollic Haplargids 

Coarse-loamy, mixed, mesic Ustollic Haplargids 

Mixed, mesic Ustic Torripsamments 
Vona---------------------- Coarse-loamy, mixed, mesic Ustollic Haplargids 


* Dailey, Inavale, and Valent soils in this survey match the Dunday, Elsmere, and Valentine soils, respectively, 
that are mapped and described in the Soil Survey of Dundy County, Nebraska, 1963. More precise information about 
the placement of soil series in higher categories has necessitated these changes. 


** The Laird series, established by this survey, is the equivalent of the Anselmo series, Marly Substratum 
Variant, described in the Soil Survey of Phillips County, Colorado, 1971. 
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individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who reguire alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an egual opportunity provider and 
employer. 
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Ascalon-Haxtun-Platner: Nearly level to undulating, deep, well drained loamy sands, 
sandy loams, and loams; on smooth plains 


Kuma-Keith: Nearly level to gently undulating, deep, well drained silt loams; on 
smooth plains 


Valent: Undulating to steep, deep, excessively drained sands; on low sandhills 
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Julesburg-Haxtun-Manter: Nearly level to undulating. deep, well drained loamy 
sands and sandy loams; on smooth plains and in sandhill valleys 


Colby: Gently sloping to hilly, deep, well drained silt loams; on low hills 


Canyon-Bayard: Gently sloping to hilly, shallow and deep loams and fine sandy 
loams; on fans, ridges, foot slopes, hills, and knolls 


Bankard-Haverson-Las Animas: Nearly level, deep, somewhat excessively drained, 
well drained, and poorly drained sands, loams, and fine sandy loams; on flood plains 
and second-bottom terraces 


*The terms for texture used in the descriptive heading apply to the surface layer of 
the major soils 
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Albinas loam 

Ascalon loamy sand, 3 to 9 percent slopes 
Ascalon sandy loam, 3 to 5 percent slopes 
Ascalon sandy loam, 5 to 9 percent slopes 
Ascalon fine sandy loam, 0 to 3 percent slopes 


Bankard sand 
Bayard fine sandy loam, 2 to 6 percent slopes 


Canyon-Dioxice complex, 1 to 9 percent slopes 

Canyon-Rock outcrop complex, 9 to 25 percent slopes 

Colby silt loam, 3 to 6 percent slopes 

Colby silt loam, 6 to 15 percent slopes 

Colby-Torriorthents complex, gullied, 15 to 25 percent slopes 


Dailey loamy sand 
Dwyer-Vona loamy sands, 3 to 9 percent slopes 


Eckley gravelly sandy loam, 3 to 7 percent slopes 
Glenberg-Bankard complex 


Haverson loam 
Haxtun loamy sand 
Haxtun sandy loam 


Iliff loam 
Inavale loamy sand 


Julesburg loamy sand, 0 to 3 percent slopes 
Julesburg loamy sand, 3 to 7 percent slopes 


Kim loam, 3 to 6 percent slopes 
Kuma-Keith silt loams 


Laird fine sandy loam 
Las Animas fine sandy loam 
Las Animas loam 


Manter loamy sand 
Manter sandy loam, 2 to 5 percent slopes 
Manter sandy loam, 5 to 9 percent slopes 


Paoli sandy loam 

Pits 

Platner sandy loam, 3 to 5 percent slopes 
Platner loam 

Platte fine sandy loam 


Rago loam 

Rago clay loam, occasional overflow 
Razor-Midway complex, 3 to 9 percent slopes 
Richfield silt loam 


Stoneham loam 
Terry loamy sand 


Valent sand, 1 to 9 percent slopes 

Valent sand, 9 to 15 percent slopes 

Valent sand, 15 to 45 percent slopes 

Valent-Blownout land complex, 1 to 25 percent slopes 
Vona loamy sand 
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State 
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PITS 
Gravel pit 
Mine or quarry 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 


Church 


School . 
Indian 
_ Mound 
Indian mound (label) 


Tower 
Located object (label) © 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 
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ESCARPMENTS 


Bedrock MD 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Roc.. outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Shale 
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